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THE 
INTRODUCTION, 


CONTAINING 
A Brief ACCOUNT of the 


UNIVERSE and of the SOLAR 
SYSTEM. 


e we - to 
d Eq ſhew the ſeveral Ules of 
2 OJ the Globes, (whercof the 
one 1 the Starry Firma- 
ment, and is therefore called the 
Celeſtial; the other, the Diſpoſition 
of the Earth and Water of the Globe 
we inhabit, and is therefore called the 
Zenraqueous, or Terræſtrial it may 
be proper to premiſe ſomething of 
ee in general: x and of the So- 
B lar 
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lar Syſtem in particular, of which 
they are reſpectively ſuppoſed to re- 
PETE a part, 

Nov by the Univer/e we are to 
underſtand the general Frame of 
Nature, even to the utmoſt Bounds 
and Extent of the Creation. The 
annexed Scheme (Pl. I. Fig. 1.) re- 
preſents a partial View of it, being 
tounded upon this Hypotheſis, That 
the Stars are ſo many Suns; that 
each of theſe Stars or Suns is attend- 
ed, (as ours is,) by a proper number 
of Planets and Comets; and that 
cach hath a gravitating Power inde- 
. of each other. 

s, therefore, theſe ſeveral Sy- 
1 cannot interfere with one ano- 
ther, the Univerſe or the whole Space 
that envelopes them all muſt be vaſtly 
immenſe, too boundleſs and exten 
ſive for human Reaſon to compre- 
hend. For if that ſmall Part of it, 
which we are acquainted with, takes 
up, (as is proved from the Motion of 


the 


N X 
2 
& : 
4 * * 
. 
I K 
3 
. 
ID 
Page) £4 
BE) 173 
Re. 
OW 
* 
BE 
So 
> SY) 
48 
5 
bly 
. * 
e 
3 
2 
— 8 
E * 
1 
: og 
1 
2 
* 
1 


The INTRODUCTION. 
the Comet“ of 1680,) the Space of 
at leaſt 22,400,000,000 Miles in 


Diameter, how immenily great or 


infinite rather muſt be the whole? 


| This was long ago the Opinion of 
the famous Aſtronomer Hipparchus; 


who alſo thought it probable, that 
there were Stars, whoſe Light would 
be 100,000 Years in coming to the 


Earth, 


But, to ſpeak of that Part of the 


4 Univerſe, which we may call the 


viſible World, or Solar Syſtem, made 
more intelligible and adequate to 
our Faculties, by Teleſcopic and o- 
ther Obſervations : We ſhall take 
it for granted that the Sun is the 
Center of it; and that our Earth, to- 
gether with Saturn, Jupiter, Mars, 
Venus, and Mercury, are the Pla- 

3 2 nets 


* This Comet (whoſe Tail in its Aſcent from the Sun was 
$0,000,000 of Miles long; and which, near the Perihelion 
Point, moved with a Velocity almoſt equal to that of Light, 
much quicker than that of a Cannon-Ball when firſt diſ- 
charged, moved in an Orb ſo vaſtly eccentrical, that when 
it came to its Aphelion, it was fourteen times farther diſtant 
from the Sun than Saturn, the higheſt Planet of our Syſtem, 


and whoſe Diſtance is about 777,000,009 Miles. 


4 
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nets or wandring Stars which move 


round about it. Theſe, to us, ap- 
pear like Stars of the firſt Magni- 


tude; as the Earth or Planet, we 


live upon; muſt, in like manner, 
appear to them. 

And then again, as theſe Planets, 
which we may call primary ones, 
perform their Revolutions round the 
Sun; ſo there are others, of a ſe- 
condary Nature, that attend likewiſe 
ſome of Them. Thus the Earth has 
one ſecondary Planet or Satellit, vin. 
the Moon, performing its Revolu- 
tion, in a ſtated Period, about it. 
Saturn has five, and Jupiter four, 


performing the like Offices. 


Beſides the Planets, both prima- 


ry and ſecondary, here mentioned, 


there are other Bodies likewiſe that 
make a part of this Syſtem. Such 
are the Comets ; the Deſcription 


whereof being not neceſſarily requi- 


red in this Syſtem, we muſt refer the 
Reader to Dr. Halley's Synopfis of © 


Comets, 
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The INTRODUCTION. 
Comets, inſerted at the end of Dr. 
Gregory's Aſtronomy. 

Firſt then, the dn, the Center of 
this Syſtem, which diſpenſes Light 
and Heat to the whole, is obſerved 
to revolve about its Axis, from Weſt 
to Eaſt, in about 25 * Days. Its 


; Diameter is found to be ae 
Miles. 


Next to the Fun is Mercury, which 
is not yet known to move round its 
own Axis. It is 27 times leſs than the 
Earth; makes one Revolution round 
the Sun in 87 Days, 23 Hours, 15 


Minutes and 54 Seconds; from which 


— 0 CS a . _4 


its mean Diſtance is 32, 001000 ” 


Mites. 
Venus, the brighteſt of the pri- 


mary Planets, is three times leſs than 


the Earth; moves round its own 
Axis in 23 Hours, being 5 9,000,000 


Miles, at a mean Diſtance, from 


theSun ; about which it performs its 


Revolution in 224 Days, 16 Hours, 


49 Minutes, and 27 Seconds. 
1 Theſe 
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Theſe two Planets are called 12. 
feriour Ones, inaſmuch as they are 
circumſcribed within the Earth's 
Orbit; neither is the greateſt Elonga- 
tion or Diſtance of the former from 
the Sun, ever found to be more than 
289, or, of the latter, more than 48. 
This proves that each of them has a 
Motion round the Sun, and at the 
ſame time ſhews the Reaſon, why 
Mercury is {o ſeldom viſible, and 
that Venus becomes our Morning 
and Evening Star, as her Aſpect is 

Eaſtward orWeltward of the Sun. 
The next Planet to Venus is the 
Earth' we live upon, which is car- 
ried about the Sun in 365 Days, 5 
Hours, and 48 Minutes. This Re- 
volution is commonly called a Year, 
and by Aſtronomers a Tropical Year, 
to diſtinguiſh it from the Side- 
rial, which, depending on the Pre- 
ceſſion of the Equinoxes, is ſome- 
what longer. But of this we ſhall 
ſpeak hereafter, 


Be- 


1 
bY 


The INTRODUCTION. 


Beſides the Annual, the Earth has 
alſo a diurnal Motion upon its own 
Axis, in the Space of about 23 


Hours, 56 Minutes : and thereby 


affords us the Interchange of Day 
and Night. This Motion is from 
Weſt to Faſt ; by virtue of which, 
we, that are carried along the Sur- 
face, obſerve every Object placed a- 
bove us, (ſuch as the Sun, Moon, 
and Stars,) to move the contrary way. 
Now that Space of Time which the 
Sun ſeems to take up in paſling from 
any fixed Meridian to its Return to 
the ſame, 1s called a natural Day, 
conſiſting exactly of 24 Hours. 
We are to obſerve farther of the 
Earth, that the Diameter of it is 
7,969 Miles, the Circumference 
250,358; whereby the Quantity 


of a Degree in the Arch of a great 
Circle will be about 70 Miles. The 


mean Diſtance of it from the Sun is 
81,000,000 Miles; and the Big- 
neſs of it, with regard to the ſame 
B 4 Lu- 
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Luminary, is only one 200,000" 
Part. The higheſt Verge of the At- 
moſphere or Region of Clouds and 
Vapours is about 48 Miles. 
The Earihhas a fecondary Planet, 
or Satellit, moving round it, which is 
the Moon; being about one fiftieth 
Part as big as the Earth, and is at 
the Diſtance of about 240, ooo Miles 
from it. This is the moſt irregular 
of the Planets, occaſioned firſt by 
her proper Motion, about the Earth, 
round her own Orb; and then ſe- 
condly, as ſhe is carried, along with 
the Earth, round the 8 Un. ee 
ſhe is obſerved to go once round up- 
on her Axis in 27 Days, 7 Hours, 
and 43 Minutes; and in the like 
Space, to perform one Revolution 
round the Earth; which is the 
Reaſon, that ſhe always preſents the 
ſame Side or Hemiſphere to us. She 
finiſheth her monthly Revolution in 
about 29. Days, after having con- 


tinuall * 4 


4 
, 
3 
90 
"2 
N 
BR 
1a 
2 
Ba + We 
ES 
Le 
ed iN 
K. 
4 
* 
* 
5 
6. 
5 


The INTRODUCTION. 


> tinually changed her Phaſes or Aſ- 
pects with regard to the Sun. 


Mars, the next Planet in the Sy- 


3 ſtem, is, with regard to the Earth, 


called a ſuperior Planet, becauſe the 


Earth is circumſcribed N its Orb. 


It is however about 1 5 times leſs than 
the Earth, though 42, ooo, ooo Miles 
farther Diſtant from the Sun; round 
which it revolves in one Year, 321 
Days, 23 Hours, and 27 Minutes. 
The Motion round its own Axis is 


performed in 24 own, and 40 Mi- 


nu tes, 


Jupiter, the next Planet in order, 
makes one Revolution round the 
Sun in 11 Years, . 317 Days, 12 
Hours, 20 Minutes, and 24. Se- 
conds; from which it is diſtant 
424,000,000 Miles. It is 6054 
times bigger than the Earth, and 


turns round upon its Axis once in 


9 Hours and 57 Minutes. 


daturn, the remoteſt Planet in 
this Syſtem, is diſtant rom: the Sun 
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277,000,000 Miles, and performs 
its Period in 29 Years, 174 Days, 6 
Hours, and 36 Minutes. It is 298 
times bigger than the Earth, and re- 
volves about its Axis once in 29 Days, 
10 Hours and 1 Minute. 

This Planet has a flat Ring, or 
Zone, that ſurrounds it, which, to 
the Eye, looks ſometimes like the 
Horizon, placed round an artifi- 
cial Globe; though at other times 
it has an oval or different Aſpect, 
It is diſtant ſrom Saturn near one 
third of Saturn's Diameter; being 
lixewiſe nearly of che ſame Bright. 
refs, 

Both Saturn and Jupiter have 
their Satellites or ſecondary Planets; 
but as they are not viſible to the Eye, 
we ſhall take no farther Notice of 
them, than as they are placed in the 
anpexed Schemes, to which we re- 
fer the Reader. Pl. II. and III. 
Ihe proportional Magnitudes of 


the foregoing Planets, are according 
to 


4 
Eon 
bes. 
+, LIES 
1 * 
. a4 i be” 
2 
2 > 
4 
"x 
' 
- Ve. 


The INTRODUCTION. 


to Mr. Street's Tables. Mr. V hi- 


aon lays down their reſpective Dia- 
meters in the . Manner, vis 


Saturn = - » = 61,000 Miles, 
Fupiter - - = 81, 000 
Mars - - = 4,440 
Earth - - = - - 7,970 
Venus = = - = = 7,900 
Mercury - - - 4,248 


The Moon - - - 2,170 


Now all theſe Planes, whether 
primary or ſecondary ones, borrow 
all their Light from the Sun; and 
do not t herefore appear ſo bright and 
twinkling as the Stars, whether they 


are e with the naked Eye or by 


Teleſcopes. And there is lie wiſe this 


further Difference betwixt Them and 
the Stars, that theſe are called fixed, 
(as never altering their Places in the 
Heavens, ) whereas the other are call- 
ed erratick or wandring; inaſmuch 
as they are continually ſhifting, (in 
the ſame manner the Sun is obſer- 


ved 


IL 


12 The INTRODUCTION. 
ved to do,) from one {ide of the E- 
guator to the other, according to 
the reſpective Periods of their Revo- 
lutions. 

Theſe are the W we 
are to account for and ſolve by the 
Celeſtial Globe; as the Terreſtrial 
will ſhew us the Diſpoſition of Land 
and Sea; the Situation of Places, 
with regard to one another; the 
Inequality of the Seaſons, c. and 
folve various Problems relating to 
Geography and N avigation. 


So much we thought fit to pre- 
mile by way of Incroduzion. 


T H E 
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MEL nee 


N r 
a Groß in General, &c. 


Nr a Globe is to be underſtood, a 


W N ſpherical or orbicular Body, 2. e. 
8 Se j 4e 


either phyſically or mathemati- 
ö 7 cally 508 ; Which we may 
conceive to be form'd by the Revolution 
of a circular Plane, upon any two oppoſite 
Points, in the Perimeter. ; 

Now all Parts of its Surface being ſup- 
poſed to be equally diſtant from the Point 
in the middle of it, that Point is called the 


_ Center; about which, if we conceive it to 


revol ve, 


he Usz of Chap. x; 


evolve, there will be one right Line paſ- 
ſing through the Center each way to the 
Circumference, which will be immovable. 
This Line is called the Axis. 
A Globe therefore, in all manner of Di- 
rections, will be bounded by a Circle: to 
© meaſure which, it is ſuppoſed to be divided 
into 360 Parts, called Degrees. Theſe a- 
gain are each of them ſubdivided into 60 
Parts, called Minutes; and, if requir d, e- 
very Minute may be ſubdivided into the like 
number of Seconds. | 
To the Eye of an Obſerver, placed in 
any unbounded Space, all remote Objects, 
ſuch as the Stars, Fc. will appear at equal 
Dittances, and will continue to do ſo with- 
out any ſenſible Variation, altho' we change 
our Situation many thouſand Leagues. And 
in this manner © the Heavens will appear 
to us like a vaſt concave Sphere, the Sur-. 
face of which is ſtudded with an innu- 
«© merable multitude of Stars, all appearing 
ce at the ſame Diſtance; tho forme of them, 
in all probability, are many Millions of 4 
Miles nearer to us than others.” A Globe 
conſequently formed in this manner, wherein 5 
the Eye is {uppoſed to be the Center, may 
be a fifficient Repreſentation of the Hca- 
vens, or of the Starry Firmament. 
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H. II. 
Of the Celeſtial GLOBE. 


HE Celeſtial Globe therefore repre- 

ſents this Sphere, commonly called 
the Starry Firmament; on which are drawn 
divers Images and Figures, invented by the 
antient and continued by modern Aſtrono— 
mers, and called by them both, Aſteriſms, 
or Conſtellations. The Number of them, 


according to the Moderns, is 80; 12 of 
| which, being of more particular Note, and 
lying in the Sun's Way over the Torrid 
Zone, are commonly called the Signs of the 
Zodiack, or of the Solar Orb. 
De principal Parts of this GLoBh r are, Plate IV, 
9 e © 
4 The Orb or Globe it ſelf, 
3 VVV 
The Quadrant of Altitude, or Poſition. 
0 ohh 
The Brazen Meridian. 
IV. 


The Index, and Hour-Circle, 


‚¶—TT—ũ—ñe U t — ——ũ »— — cli rn CC 
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Plate IV. | 


Fig. 1 


Fig. 2. 


Fig. 35 


Fig. 4. 


„ . 
The Horizon, or wooden Frame. 


The Globe itſelf repreſents the natural 
Poſition of the Heavens, and demonſtrates 


any Propoſition relating to the Sphere, with 
regard to the apparent Motion of the Sun, 


Moon, or Stars, as they are ſeen from the 


Earth. 

The Brazen Meridian 3 is divided into For 
Parts, each containing go Degrees, or the 
fourth Part of a great Circle. The Globe 
(ſupported by its Axis) is turned within this 


any given Latitude, 


The Hour- Circle 1s divided into the twen- | 
ty- four Parts of a natural Day, commonly | 


called Hours; each of which is ſubdivided 


into Halves and Quarters : the Center of it is 
the Axis or Pole of the viſible Hemiſphere, 
on which 1s fixed the Index. 


The Quadrantof Altitude, or of Poſition, 


| i divided into 90, 7. e. 90 Degrees, and F 
moves upon the Meridian, to any Situation 
required on the Surface of the Globe. 


The Horizon, or upper Part of the 
wooden Frame, is divided into a perpetual 


Calendar, with Degrees, Cc. circumſcri- 
bing the whole Globe, ſhewing the Day of 


the Month, the Sun's Place i in the Zodiack, 
| the 


a 


Meridian, which elevates and depreſſes it to 


7 Chap. 2 he GLOBES. 


ww WW: 5 YU * 6 


i the fixed Feaſts, and the Points of the 


Compaſs, GS. 
But to be more N All Aſtrono- 
mers, both ancient and modern, have ei- 


ther imagined or actually delineated upon 
the Globe, ten principal Points, and the 
+ like number of Circles. 


17 


The principal Points are theſe. 2 bf, 


Firſt, The two Poles of the World, (pp) © 
which are two Points, directly oppoſite to 
one another, about which, the Stars or the 
Farth apparently ſeem to turn, That on 
the North-ſide of the Equator (viſible to us) 


is called the North Pole, or Ar#zc, (from 
#gxT0;, A Bear.) That on the South- ſide, Fx 


which is inviſible to us, and can only be 


deen to ie Intabitants. of ' the Sourhern 


Hemiſphere, 1s call'd the South or Antarc- 
tic Pole, (from being diametrically oppo- 


fite to the other.) The Line imagined to 
paſs from one Pole to the other, is called 


the Axis, being common to the whole Sphere 
both of the Earth and Heavens. 


> Secondly, The Poles of the Ecliptic, 
(EE) which are two Points, exactly oppo- 
fſite to each other, and diſtant from the 


Poles of the World, nearly 23”, 20'; 2. e. 


- form an Angle with it equal to the Inclina- 
tion of the Ecliptic and Equinoctial. One 


of theſe is inviſible to us, being depreſſed be- 


Jo the Horizon all the Year. 


8 Thirdly, 


9 The Us E of Chap. 2. 
Thirdly, The two Eguinoctia! Points, 
(Y =) which are generally repreſented by 
the Center of the Sun: one at his Ingreſs 
into the Spring, on, or about the 1oth of 
March; the other on, or near, the 13th 
Day of September, at this Ingreſs into the 
eee Seaſon. In both theſe Points, the 
Sun makes Night and Day of equal Lengths, \ 
to all the Parts of the World. ö 
Fourthly, The two So/tit1al Points, 
= (e ) Cancer and Capricorn, of which the 
| firſt is repreſented by the Sun's Center at 
his Ingreſs into the Summer Seaſon, on or 
near the 11th of June, making to us the 
longeſt Day ; but to the Southern Inhabi- 
tants the ſhorteſt ; and conſequently to them 
the longeſt Night, and to us the ſhorteſt. 
The other has his Ingreſs into the Winter 
Seaſon, on or about the 12th Day of De- 
cember : at which time, we, in the North 
Part of the World, have the ſhorteſt Day, 
and they in the South the longeſt ; the _ 
Nights being the reverſe of what they are 
deſcribed above. 
Laſtly, The Poles of the Horizon (ZN:) 
Which are two Points in the Heavens, di- 
ametrically oppoſite ; whereof the one, 
which is directly over our Heads, is called 4 
the Zenith, (or Vertical Point) the other, 
which lies under our Feet, is called the 1 
Nandir. = 
a Ts 


{ 
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The ten principal Circles are as follow. 


| The firſt is the EquinoG#1al ( EQ.) This 


Circle (which divides the Heavens into two 


| equal Parts) is divided (as was faid before) 


into 360 equal Parts, call'd Degrees; being 


number'd from 10 on to 360. On theſe is 
counted the right, or oblique Aſeenſion of 
the Sun, Moon, or Stars. 


The fecondis the Meridian (MMMM,) fo 


call'd, from repreſenting the Midheaven of 
the Place where we are; becauſe, when the 
Sun arrives at that Point, tis Noon or Mid- 
Day. This great Circle then, which paſſeth 
through the Poles, the Zenith, and Nadir, 
is divided into four Quadrants of 90 De- 
Fgrees each; two of which commence at 
the Equator, or Equinoctial, and are num 
ber'd, with 10, 20, &c. to 900, towards each 
3 Pole; the other two are number'd, in like 
manner, from the Poles towards the Equa- 
tor, or Equinotial. By the former we com- 
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2 2 pute the Latitude of Places and the Decli- 


| F rame, 


nation of the heavenly Bodies; by the lat- 

ter, the Elevation of the Pole, of any given 
Place, above the Horizon. 

Ihe third is the Horizon (NS) which di- 

| vides the viſible Hemiſphere from the invi- 
fible ; and is repreſented by the Wooden | 


Pe. The 
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The fourth is the Ecliptic (AC,) which is 
a great Circle croſſing the Equinoctial in two 
Points, call'd Aries and Libra; one half of 
which declines to the North, the other to the 
South 23? 3o'. On this Circle is counted 


the Longitude of the Sun, and Stars, &c, 


The Circumference of it is divided into 12 
equal Parts, call'd Signs; each containing 


* 
FA, 


30 Degrees, through which the Sun, ap- s 


parently, performs his Annual Courſe. This 
Line is imagin'd to lie in the middle of a 
Zone, or Girdle, 18 Degrees in breadth, call'd 
the Zodiack; in which Space, the Planets, 


viz. the Moon, Jupiter, Mars, &c. make 


their Revolutions. Hence, the 12 Conſtel- 
lations lixewiſe which lie in this Path, are 
call'd Signs of the Zodiack, being mark'd 
and nam'd, upon the Globe, as follow. 
Order. Name. Character. 

1 Aries I: 


2 Taurus a be Spin Signs. 
3 Gemini 5 | 

£ Cancer  - SJ pe 
tw: Ke The Summer Signs, 
6 Virgo . a 

7 Libra = 


85 Scorpio : 4 he Autumn Signs. 3 


9 Sagittarius 1 


10. 


GW 
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10. Capricornus | | ; | 
11. Aquarins * The Winter Signs, 
13. Fijces - XN e 


It may be proper here to obſerve, that 
the Conſtellations, ſince they were firſt fix- 


ed and taken notice of, have conſiderably 


alter'd their Poſitions in the Heavens, and 
till continue to do fo, at the Rate of 500% 


and 40” in a Year *. This is call'd the 
Preceſſion of the Equinox, or the Motion of 
the Stars, apparently, from Weſt to Eaſt: 


one Revolution of which, through the 12 
: Signs of the Zodiac, or round the Eclip- 
tic Poles, will require 25920 Years. 
* And hence it is, that the two Equinoctial 
Points, which were fix'd, at the Birth of 
© Chrift, in the beginning of the Conſtella- 
tions Aries and Libra, have alter'd their Po- 
ſitions, or Places, among the Stars, almoſt 
a whole Sign, and ſeem to have gone back- 
Wards: So that, at this time, the Conſtella- 
tion or Body of Stars call d Aries, appears 1n 
the Sign Taurus, and Taurus in Gems, &c. 
Which is the Reaſon that our Afﬀtronomers 
of late have changed their Titles from the 
f fix d Order of Signs, to that of Conſtella- 
1 | C * tions 


* By this Annual Inequality (the Quantity being known) 


2 ; the Stars Places in Longitude may be rectified to any 
Os 


Time paſt, preſent, or to come. The ney Contrivance 
Which Mr. Seuex has added to the Celeſtial Globe for this 
© Purpole, will make all Obſervations and Calculations of * 


tand very plain and obvious. 
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tions in the Zodiac, and expreſs the Sigg 
8 the Globe, by the Character only. 

The fifth and ſixth are the Colures (APC P 
pr PYP) which are great Circles, or 
| Meridians, that paſs through the Poles of 
the World, and, croſſing each other at right 
Angles, divide the Year into four Seaſons, 
vz. Spring, Summer, Autumn, and Win- 
ter. That which paſſeth thro' the Equi- 
noctial Points, or the Beginnings of Aries 
and Libra, is calld the Equinoctial Colure: 
The other, which paſſeth thro' the Solſtitial 
Points, or the Beginnings of Cancer and 
. Capricorn, is call'd the Soſſtitial Colure. 

The ſeventh and eighth are the Topics (I 
and AD) which are leſſer Circles, parallel 
to the Equincctial, being 2 30 30 ' equally di- 
ſtant on each Side. That on the North-fide 
is call'd the Tropic of Cancer, in which the 
Sun, entering theSign Cancer, makes hisgreat- 
eſt Declination to the northward: the other, 
on the South-ſide, is call'd the Tropic of 
Capricorn, to which, when the Sun arrives, 
he enters Capricorn, and makes his great- 
eſt Declination to the ſouthward. 

The laſt are the two Polar Circles (EK and 
GE) which are deſcribed by the Revolu- 
tion of the Ecliptic Poles, e the Poles 
of the World. One of them is calld the 
ArdicCircle, circumſcribing the North Pole 


| the other! is call'd the . Circle, and 


circumſcribes the South Pole. = 
22 3 Theſe 
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3 Theſe are the chief Circles, both of the 

_ Celeſtial and Terreſtrial Globes; being the 

ſame with the principal Parts of the Armil- 

lary Sphere, Beſides theſe, there are divers 

other Circles, which are not delineated upon 

the Globes; being ſuch only as are appre- 

hended by the Imagination. Of which kind 

are the Azimuths and Almicanthers, &c. 

Such as AI and ZH. 

© Now the latter, which are ſmall Circles 

parallel to the Horizon, and are imagin'd to 

paſs thro! every Degree and Minute of the fg V. 
Meridian from the Horizon to the Zenith, FE 3 
are commonly call'd, Circles of Altitude. 
The Aae are great Circles, intercept- 
ing one another, at the Zenith and Nadir. 
They cut the Horizon at right Angles, and Fig. 2 
gare properly call'd Vertical Circles; being 
a 5 infinite in number as the former. 
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0 H AF NE: 


Of the ConsTELLATIONS, or F1- 


GURES drawn upon the Celeſtial 
GLOBE. 


AVIN G in the laſt Chapter deſcri- 

bed all the real and imaginary Circles 

on this Globe, the next thing is, to give a 
Deſcription of the Aſteriſms, or Conſtel- 

vid. Flan- lations, and of the number of Stars belong- 
feed's Hi- ing to each; which, according to the Bri- 
li. tannic Catalogue, are in the following Or- 


der, Sc. 


Order. Names. Noof Stars, 


I Ares Os: 

| 2 Taurus 135 

3 Gemini 89 

| 4 LEREer - 78 

LEES 7; 3370 4 
Conſtellations | 6 Varga ce 9 
in the Zodiac. } 7 Libra 47 
| 8 Scorpio 5 

{| g Sagittarius 50 

10 Capricornus 51 

II Aquarius 99 

11 Piſces 109 
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| Order. Names. Noof Stars. 
© * 13 Andromeda 843 
' 14 Triangulum 24 
15 Perſeus 67 
16 Auriga. 68 
17 Coma Berenices 40 
18 Bootes 55 
4 19 Corona Borealis 21 
20 Serpentarius 59 
21 Serpens 69 
22 Aquila & Antinous 70 Conſtellations 
23 Sagitta 23 bin the North 
24 Delpbinus 18 Hemiſphere. 
25 Eguulus e 
26 Pegaſus 93 1 
27 Caſſiopea 500 
28 Urſa Major 215 
29 Alcides 95 
30 Lyra 19 | 
31 Cygnus 107 | 
32 Cephens 33 
33 Ur/a Minor 14 
34 Draco 49) 
35 Cetus 78) 
36 Eridanus 9 
37 Orion 80 Conſtellations 
38 Lepus 19 hin the South 
39 Canis Major 32 | Hemiſphere. 
40 Canis Minor 17 . 
41 Argo Nauis 


Order, 
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Order, Names. N?of Stars. : 


42 Hyara © 68) 

43 Crater 18 Conſtellations 

44 Coruus o Fin the South 

45 Lupus & ee 13 | Hemiſphere, 
46 Piſcis * — 1 1 


In all, properly, 49 Conſtellations, con- 


tainipg 2677 Stars; which are rectified by 


the late Mr. Flamfied to the Beginning of 


the Tear 1690. 


All theſe Stars are expreſſed upon the 
Globe, in different Degrees of Magnitude, 


nearly as they appear to us in the Heavens; 
being accordingly divided into ſeven Chaſſes, 


diſtinguiſhed in this Manner: The bright- 


eſt and largeſt of them are call'd Stars of 
the Firſt Magnitude ; the next inferior to 


them in Bigneſs and Brightneſs, are call'd 
Stars of the Second Magnitude; and fo on 
to thoſe of the Seventh: All which are re- 
preſented on the Globe in their proper Mag- 
nitudes, according to a little Table engraved 


thereon, intitled Stellarum Magnitudines, 


Beſides the obſcure or teleſcopic Stars, that 
make up the Via Laclea and others that ap- 
pear in Caſſiapea, Hercules, &c. there are 


alſo ſeveral other Conſtellations drawn upon 
the Celeſtial Globe, which are ſeen only to 
the Inhabitants of the Southern Hemiſphere, 


and are not therefore mention'd by Mr. 
Flamſted, 
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Flamſted, as not having had an Opportunity 
to obſerve them. Theſe were firſt formed 
into Conſtellations by the Arabians, &c. and 
have ſince been improv'd by Dr. Halley's Ob- 
- ſervations at the Iſland of St. Helena, bein 

in number 15; which, together with the for- 
mer, compleat the Catalogue of the An- 
tients, as deliver'd down to us by Ptolemy 


and Hobo. 


Their Names are as follows, viz. 


1 Phenix containing 13 Stars, 
2 6 14 
3 Indus - a - 12 
4 Pavo = — 14 
5 Apus = — —11 
6 Jriangulum — — 5 
2323 4, 
8 Robur Carol! —— —13 
9 Joucan— — 9 
10 Chamæleon⁊ã 10 
11 Hydrus ———— 9 
12 Piſcis Volan ————— 7 
13 Columba Noachiä— 10 
14 Ara ——— 9 
15 Niphias ——— 7 


All theſe lie within the Diſtance of 50 De- 
grees from the South Pole, and conſequent- 


ly are below 
ible, 


our Horizon, and to us invi- 


FHevelins 


* 
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Hevelius, likewiſe, and others have formed 
ſeveral new Conſtellations out of ſuch Stars 
as lay betwixt the old ones; ſuch are the 


1 Lacerta, or Stellio. 
2 Ramus and Cerberus. 
3 Chara, 
4 Aſterion. 
5 Cor Caroli. 
6 Leo Minor. 
7 Lynx. 
8 Camelopardalus. 
g9 Mufca. 
10 Triangulum Minor. | 
11 Yulpecula. : 
12 Anſer. 
13 Scutum Sobieſci. 
14 Mons Mœnalus. 
15 Monoceros. 
16 Sextans Uranie. 
17 Crufero. 


Making in all, as they are now drawn on 


- "whe Celeſtial Globe, 81. To which may be 
added, for the better Regulation of thoſe 


Stars that are yet untorm'd, 


Arca Noe. | Turris Babelonica. 
Oculus Uranie. Orbis Regius. 
Paredijus. 9 PN Phttacus, 
Sceptrum Britannicum, | Sciurus. 


The 
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The firſt is a Knot of five Stars, two of 
which are of the third, one of the fifth, 
and two of the ſixth Magnitude; they are 
placed near the Head of Lepus below Orion, 
betwixt him and the North Fin of Cetus 
(the Whale) oppoſite to Eridanus. 


The ſecond is a bright Star of the fourth 


Magnitude, between Bo9tes and Mons Mx 
nalus. 


The third is a Knot of ſmall Stars, fitu- 


ated below Taurus, above the River Eri- 
danus, between Orion and Cetus; two of 


which are of the fifth, ſeven of the fourth, 


and two of the ſixth Magnitude; in all e- 


leven. 


In the fourth, are four ſmall Stars; two 
of the fourth, and two of the fixth Mag- 


nitude : they are placed, nearly in the mid- 
dle, between Pegaſus and the Dolphin. 
The fifth is a bright Knot of Stars, be- 


tween Corvus and the Right Leg of Vir g. 
They are in number twelve, vig. two of the 


fourth, three of the fifth, y of the ſixth, 


and one of the ſeventh Magnitude. 
The ſixth is a Knot of ten Stars, near the 
Fore-feet of Lupus, between Libra and 


Centaurus ; one of which is of the third, 


29 


two of the fifth, and ſeven are of the fixth 


Magnitude, 


The ſeventh conſiſts of two bright Stars 
of the fourth Magnitude, near the hinder 


Foot 


. 2 
„ — — - 
— — — Gab — » 2 
— = -w —— — — 6 
- . — — . — Dn — 
= = — 1 
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Foot of Leo, betwixt the Cup and the Ser- 
tans Uraniæ. wo 

The laſt is a Knot of ſix Stars, whereof _ 
four are of the fifth, and two of the ſixth _ 
Magnitude, 

All theſe are delineated apart upon the 
Modern Globes, and would be improper- 
ly affixed, or adjoined, to any of the for- 
mer Figures, or Conſtellations. 

We ſhould not likewiſe omit two other 


Stars; one of the fourth, the other of the 


fifth Magnitude, placed betwixt the Hind 


. Foot of Leo and the Sextans Urania: Be- 


ſides three more, near the Milky Way, be- 
low the Tail of Lyra, betwixt Anſer and 
Cerberus, near the Tail of Aquila, two of 


the fourth and one of the fifth Magnitude : | 


which are not known at preſent by any par- 


_ ticular Name. 


In the following Table the Header will 


have in one View, the number of Conſtel- 


lations, both antient and modern, together 
with the reſpe&ive Numbers and Magni- 


tudes of the Stars that conſtitute them. 


The 


> N®cfi] Names of the Con- | Magnitudes. 
Stars. ſellations. ED ns AY es TREO ITE e 
; — — — III Wi ales 
| 0 
49 Draco wi 14 7 £4110 201 34 
1 2 || Urſa Minor 2111-44. 3-21 
40 || Cepheus ͤ— 1-3] 7429-16] 4 
52 || Caſhopea —— „ 
12 Lacerta S: ellio - 8 * 
73 [ergau . — 115145120 32 
24 Lyra ———— 1 4.3921 5.10} 
9 Ramus & Cerberus —- 1 
92 || Hercules — 12112128 384 2 
11 [Corona Septentrionalis | | 1 E434 i 
53 Bote — 1 711012 18. 5 
11'|Chara — — 114 2 
13 Aſterion 3 
3 [Cor Caroli | I | BE 2 
24 Coma Berenices | 4 04.8: $4 #0 
10s | Urſa Major ————— | | 5| 5630 43] 6 
| 20 | Leo Minor | 1 1 | 6| 3 | I 
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The TABLE begins. 


—— - — — 


The remarkable Stars. 


In Draco 3, two in his Head, which paſſes over our Zenith, 
and one in his Tail mark'd (a); which was the Pole Star 
at the Creation. In Ur/a Mi nor 2, one in his Tail, which 
is the preſent Pole Star, another in his Neck, call'd Xochas. 


In Cepheus 4, one in his Crown, (e) one in his Right Arm, 


(*) one in his Left Foot, (y) and a bright one in his Gir- 
dle, (e). In Caſſiopea 5, one call'd Schedar, and four other 
bright ohes, commonly call'd her Chair. In Lacerta Stellig o. 
Cygnus the whole Form: in particular, one in the Tail cal! 


ed Arided, and one in the Neb. Albireo. In Lyra 4, one in 


the Left Wing, mark'd a, and three in the Harp. In Re- 
mus and Cerberus o. In Hercules 3, one in his Forehead, 
call'd Ras Algethi, one in his Left Arm, cal'd Mah, and 
one in his Right Arm, call'd Maahm, in the Crown a 
bigger one. Fu Bootes 2, one near his Left Thigh cal!''d 


Arcturus, and one in his Girdle call'd Mirach. In Chara o. 
In Aferion o. In Cor Caroli a bright one. In Coma He- 


renices o. InUrſa Major ſeven bright ones, commonly call'd 
Charles's Wain, one of which, the Pointer to the Pole, is call'd 


The 


Dubhe, and another Aliath. In Leo Minor O. 


Northern 
Conſtella- 


1 * 
' 


the Eclip-| 12 Equulus 


— 
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The TABL E continued. 


5 Namess.f Magnitudes. = 
EET I JI (11, 1V} vivimv | 
55 i Lynx —— 11 821020 5 
| 23 | Camelopardalus | el 51411 |: 
1.46 | Auriga — —" 11 +41} 9} $128] 3 | 
67 |Perſcus | 1) 5/10114]27] g 
6 J Muſca — 1 
5 Triangulum Minor--| 2| 3 
10 Triangulum Major--] | |} 31 ti 4} 2 
66 | Andromeda -— 3] 2 101635 
tions near | 31 | Pegaſus | _ 3 id 911501 4 
[ wo 41 ©} 1 
18 Delphinus ————— | 6 2911 
29 j Vulpecula ———— | 6111100 2 
10 Anſer — — — ' | 21-7] 1 
13 i Sagitta — 1 
| 29 Aquila — 1 3 14418 
| 34 ' Antinous —- — 5 7 *j-7 - , 1 ** 
g Scutum Sobieſci ——| = | 2).31-21-1 5.5 


The remarkable Stars. 


In Lynx o. In Camelopardalus o. In Auriga 3, one in his 
Right Shoulder call'd Capella, one on his Head mark'd (4), 
and one on his Left Arm (e) In Perſeus ſeven, wiz. two 


on his Left Side, one of which is call'd Algenib, two on 
his Left Arm, two on his Right Foot, and one in tge 


Head of Meduſa call'd Agol. In Muſca o. In the Trian- 


"ples o. In Andromeda 3, wiz. her Right Foot Almaack, or. 


her Head (a), and Zone (e). In Pega/us 4, his Mouth 


Enif, his Left Leg Scat Alpheras, the Pinion of his Wing 


. . Markab, and its Tip (/). In Eguulus o. In the Dolphin 


6, four in the Head, and two in the Tail. In the Fox o. 
In Anſer o. In Sagitta o. In Aguila 6, three in his Breaſt, 
two in his Tail, and one in his Left Wing call'd Atair. 
In Antinous 6, viz. on his Right Hand, Shoulder and Dart, 


a a bright one in his Breaſt, Left Foot, and Right Knee. In 5 
Scutum Cobieſci o. 
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| The TABLE continu'd. 
| ö D r - - Manicturn., 4. 
1 | iu iy, v (v1 vu | 
57] Serpentarius ——=— 16 18. 17 200 11 
I 45 - of South Declina- 
10 [ — of which are of | 
EK e. Laritade J 1. 91-13 
Jef Serpens ——- io 6% 5| 27] 4] 
Ho — of S. Declination $3 3 1 1 
11 Mons Mznalus | I 9 
North Conſtella- 
tions in all | 
1245 37 {| $121 92 200291 541 93 
13 Whereof are of 8. Ai a | 
| Declination —— ** | 112. 
2 19 || — of S. Latitude — 1 5 1 
JI 46 Aries — | I 
| 9 41 || — of N. Latitude— 1 17 874 225 11 
of S. Latitude — i 
109 || Taurus ————>— [i131 9 24; 27 44 
46 — of N. Latitude 1 2 13 10 4 
63 | — of S. Latitude — 11 qt 54-01-17! 22] 
„5 3 The remarkable Stars, 
0 In Serfentarius 7, viz. on his Left Shoulder, Right ard 
e Left Hand, Left Foot, Left Knee, Right Ham, and one in 
„ his Ear call'd Ras Albague. In Serpens 8, wiz. in the Head 
n A., J, C, 1, 4, in the Tail u, 0, and near the Mountain g. 


+ In Mens Mænalus o. In Aries, two in his Head, one mark'd 
5 l.sx), the other (e). In Taurus 5, his South Eye, call'& A- 


„ d4ebaran, a Knot of 12 Stars on his Shoulder, call'd the 
„ Pleiades, his North and South Horn, Left Leg, and, near 
t. nis North Eye, the Hyades, e 

1. 


* D The 
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The TaBLE continu'd. 


——____—_— 1232 OT 35 Tis 


| 


The remarkable Stars. 


In Gemini 3, one in the Head of the North Twin calld | 


_ Caſtor, another in the Neck of the South One, call'd Pol. 
tax, and a bright Star in the Left Foot of the ſame. In 
Cancer 2, one near his Heart call'd Præſepe, and one in the 
great South Claw, call'd Acubene. In Leo 4, wiz. on his Neck, 


and Back, his Tail, call'd Deneb, and his Heart, call'd L 
Regulus. In Virgo 6, one in the Ear of Corn, call'd Ariſta, 


one in her Left Elbow, call'd Yindemiatrix, on her Girdle, 
IgA. and Left Foot, and the Pinion of her Left Wing. In 


Libra 3, one in the South Scale, call'd Zubenaſehema::, one 2 
in the North Scale, call'd Zubenelgenubi, and one, the bright. 


eſt of the ſix ſouthward, call'd Zuben/latzrabi. 


N Names. | Magnitudes. | 
3 Ini 
94 [Gemini — 112 8113 32 
54 || of North Latitude — 1| 1 1 5 + bo 10 ; 
40 ||— of South Latitude —| | 1 3313112118 
75 [Cancer 1 6] 840 21 
45 ||— of North Latitude —- 131 6124112} 
| 30 ||— of South Latitude 3] 216690 
[91 Leo | 2] 2| 61313819 
52 ||— of North Latitude—| 2] 2] 57 142669 
39 ||— of South Latitude —| | 11 6101210 
3 6 of South Declination We | 
193 || Virgo If 8 
88 — of North Latitude —| | : 9 17 31 6 
25 [— of South Latitude — 1 2} 7 13] 2 
45 — of South Declination | 1 8110 21 5 
33 | Libra — — [2] 1} 8} 3 127 
2 — of South Latitude — ED 0. 
31 — of North Latitude — | T4: 1 | P34 11. 7 | 
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„he GLOBES.. 
The TABLE continu'd. 


1 Þ (No © Names. | Magnitudes. | 

| 3 LI LONG LV {Viv 

14 | 

Scorpio — 3 6] 14] 5 14] | 

| © | 35 || — of South Latitude] 1] 2] 611 2| 12| 

f © | 9 ||— of North Latitude 1-4 45-37: 8 | 

| © | 48 || Sagittarius — 11 61 $1 11] 24:|-x 

2] 24} — of S. Latitude — FF 

| 24 || of N. Latitude —=| || 1] 4| 6] 8] 4| iT 

1. 58 || Capricornus —— 2 5| 9] 39| 3 | Southern 

16 35 || — of S. Latitude — C Signs. 

) 23 || — of N. Latitude — V 

93 || Aquarius 4| 7| 28] 48] 6 

| 52 || — of S. Latitude — 1 ar] 241.34 

5 41 | of N. Latitude — 34 4 7] 34 3 

2 | of N. Declination | 1 

1 110 |} Piſce eo nn 1 7 28 58 | 16 

1 26 — of S. Latitude — | CCC 
84 | — of N. Latitude — 6| 19] 47] 12; 

71 8 KE a f . 16 6 23] 47] 16 

— 2 1894 In a onging | | 
| | ” to den © | | 6.12138 0189597 724 

b The remarkable Stars. 

In In Scorpio 3, the Head, and one in the Tail call'd Le/ath; 

he alſo the Heart, Antares. In Sagittarius 6, one in his Bow 

k, le), his Head, Right Shoulder, and Bow Hand, and Arm. 

d In Capricornus 2, one in his Head (c), and one in his Tat, 

a, _ Aleedi. In Aquarius 4, one in his Right Shoulder, two on 

le, his Left Arm, and one in his Left Leg call'd Scheat. In 

In Piſces only one mark'd (a). 1 

ne ä | 

at- 


he 
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Southern 
Conſtella- 
tions. 


his Body, one call'd Batecketos, one upon his Shoulder, and I 


ſeveral on his Breaſt. Piſces Auf. the whole, particularly | 
one call'd Fomalhaut. | 


N Names. | 


De Uss of Chap. 3. 


The TABLE continu'd. 


Magnitudes. | 
* Til NLVEV | VI VII 
618 || Of which are North | | "#2 
| from the Eclip- 38185388250 98 
tic — | 
6 || And to the South | 20 8111 7 
7 Of North Declination 4. 18 7 96 11 105 
| 339 || Of South Declination 2 64205373164 23 
93 || Orton — Rm 21 4] 3]19]|15] 42| 8 
| 22 [ES Declination —| 1 3 3 6] 6| 3 
{ 71 | —of N. Declination— 1} 1 13149 39| 8 
25 || Lepus - 41 9] 4]. 5 
72 || Eridanus ———— 11102419 18 
5 Þ 0 N. Declination— SB} 
80 | Cetus — 2813110 4o| 7 
12 | — of N. Declination— 14:1} cf-2 1-3 
15 | Piſces Auſt, ———{|: of 21 -11- 
12 | Corona Auſt, — — 17-418 
1 91 Ara- | 2 | | i] 6 4 26 


The remarkable Stars, 


In Orion 9, his Right Shoulder Bellatrix, his Left 
Shoulder Batelgous, and three in his Girdle. his Right Foot 


Rigel, one towards his Right Hand, and his Left Knee (). 


In Lepus the whole Form, and two bright ones more, one 
in the Roof, the other in the firſt Window of Noah's Ar I 
Eridanus the whole, particularly one near the Phenix call'd 
Acharnar. In Cetus Io, wiz. his Mouth, one in his Jaw- 
bone Menkar, one in his Tail Kaitos, three bright ones on 


In Ara 1, near the Feſtoon. In 
Corona Auſt. o. 0 
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The TABLE continued. 
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4 Ne . | Magnitudes. 
1 I IIIIII * VIVI FRY 
136 Lupus —— — K 3 6 18] 9 
136 Centaurus — ——— 24 61 6141.8 
'S 5 Corvus — ED e N | | E23 21 2 
© [11 | Crater — — | 81 2| 1 
4 Sextans Uraniz 27.2 3 
53 | Hydra —— — 11 3.141316] 6 LEY 
11 jj — of North Declination- | 61 4] 1 Southern 
| 14 || Canis Minor N. D.— | 1 I 21 9] 1 Conſtella- 
32 | Monoceros | 1 10j10|11 tion. 
J 6 — of North Declination | EH] 
148 JArgo Navis ————-| 1| 611 13114] 3j 
* [29 Canis Major ———— | 1j 5] 1: 410 5 3 
110 | Columba Noachi —— | 2] || 6] 1 
3 $13 Phoenix — — 1 £1.78 | 2 
| [14 | Gros — 2 0 
112 Indus — — 2 4 6 21. | 
- [14 Favo — — 1 5 4] I | 
Ju jApus — |_| 11413. 4 
The remarkable Stars. 
ft In Lupus 3, two of which are in his hind Foot, the o- 
bt tther amongſt the unform'd (now the Royal Orb.) In Centau- 
). ru 8, one on his Right Shouder (;), one on his Left (2), his 
le Left Arm (x), two in his Fore Feet, two on the Horke's 
. — Body, and one (a) near the Tail of Lupus. The 4 under the 
d Forſe's Belly, are call'd the Crofters, in formof a Diamond, 
or Lozenge. In Corvus 2, one in his Left Foot, the other in 


n his Right Wing, cali'd Agorab. In Crater o. Sextans Ura- 
id | nizo. In Hydra 4, his Heart Alphard, his Head, and two 
ly bright ones in his Tail. In Canis Minor 2, his Neck (C). 
ln and one in his Flank, Procyon. Monoceros 1 bright one on 
his Belly, In Argo Navis 17, three bright ones in the Stern 
(11x), three on the Deck, ſeven on the Keel, and three in 


e the Waves, one call'd Canopus, another Markeb. In Canis 

Major 6, one in his Mouth Sirius, and five others in his 
Tail, Flank, Fore and H ind Foot. In the Dove 2, on the 
Body. In the Phenix 1, on the Head, In Grus 3, one in 
the Head, one in the Right Wing, and one on the Body. 
Indus o. In Pao 4, one on his Eye, and three bright ones 
vn his Body, Apus o. 
1 ä 3 The 


1 
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De Uss of Chap. 3. 


The TABLE continu'd. 


# by | Names. | Magnitudes. 
| [TL 1 [INLVW | VI VII 
518 Of which are North | 
from the Eclip-+ | 3' 8185388250 98 
| tic — | 
76 || And to the South —— | 442057811 74 
7 Of North Declination 1 18 1 96 Tal 140 
339 || Of South Declination | 2- 6205373164 23 
93 || Orion - — 2i 4] 3|19]15| 42] 8 
22 || — of S. Declination —| 11 3| 3 6] 6| 3 
71 e Declination— | xi 1 1349 39 
25 Lepus | | | 4f}9[ 4] 8 
72 || Eridanus —— 1 102419 18 
2 | — of N. Declination— | . 
80 Cetus- — — 2813110 go 7 
12 | — of N. Declination— | 1| 1} | 2| | 3 
15 | Piſces Auſt. 1 TIT 31 1 
12 | Corona Auſt. —— 1 434 8 
1 gf Ara- | | t| 61 1 1 


In Orion 9, his Right Shoulder Bellatrix, his Left 
Shoulder Batelgous, and three in his Girdle. his Right Foot 
Rigel, one towards his Right Hand, and his Left Knee (,). 
In Lepus the whole Form, and two bright ones more, one 
in the Roof, the other in the firſt Window of Noah's Art. 
Eridanus the whole, particularly one near the Phenix call'd 
Acharnar. In Cetus 10, vix. his Mouth, one ind his Jaw- 
bone Menkar, one in his Tail Kaites, three bright ones on 
his Body, one call'd Batecketos, one upon his Shoulder, and _ 
| ſeveral on his Breaſt. ' Piſces Auſt. the whole, particularly 


In Ara 1, near the Feſtoon. In 2 


one call'd Fomalharnt. 
Corona Auſt. o. 


The remarkable Stars. 
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1 The TABL E continued, 
1 Ne Names. Magnitudes. | 
= © Os Ine VIVI FR 
Y [46] Loew —— ji cls] 5 
© [36] Centaurus — ———— 26 6 14; 8 
I 8] Corvus — — | 2 * 
* [11 | Crater — — | 8 2. 
| 4| Sextans Uraniæ 55 1 . 
53 Hydra —— 1] 3 1413016 6 2 
11 jj— of North Declination- | 0] 4| 1 Southern 
| 14 || Canis Minor N. D. — | 1 I 21 91-1 Conſtella- 
32 | Monoceros — — 100i | tion. 
* | 6!— of North Declination ef 41 1-51 
148 Argo Navis ————- [1 611 13114] 33 
29 Canis Major — tj «| ne 
I [Columba Noachi —— 2; 11 6] if 
"= 113 | Phoenix — — „ 2 
1 14 8 9 21 1 2 9 
3 12 Indus — cones | 4 61 2 
- = [14 Fave — 7TFT 1.41411 
e 3 4_ 


The nn Seas 


fr In Lupus 3, two of which are in his hind Foot, the o- 


't ther amongſt the unform'd (now the Royal Orb.) In Centau- 
). ru 8, one on his Right Shouder (;), one on his Left (;),. his 
je Left Arm (x), two in his Fore Feet, two on the Horſc's 
}, _ Body, and one (3) near the Tail of Lupus. The 4 under the 
d Forſe's Belly, are call'd the Croſſers, in form of a Diamond, 


or Loxenge. In Corus 2, one in his Left Foot, the other in 
n his Right Wing, cali'd Agorab. In Crater o. Sextans Ura- 
id | nizo. In Hydra 4, his Heart Alphard, his Head, and two 
ly bright ones in his Tail. In Canis Minor 2, his Neck (C). 
In and one in his Flank, Procyon. Monoceros 1 bright one on 
his Belly, In Argo Navis 17, three bright ones in the Stern 
(), three on the Deck, ſeven on the Keel, and three in 
the Waves, one call'd Canopus, another Markeb. In Canis 
Major 6, one-in his Mouth Sirius, and five others in his 
Tail, Flank, Fore and Hind Foot. In the Dove 2, on the 
Body. In the Phenix 1, on the Head, In Grus 3, one in 
the Head, one in the Right Wing, and one on the Body. 
Indus o. In Pawo 4, one on his Eye, and three bright ones 
en his Body. Apus o. 5 | | 
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»The TAB I. E continu'd. 
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* 


In Triangulum 
Muſca o. 


+ 14 
. | 
If the Cruſero or Crofiers, which ſometimes makes a part 


only of Sagittarius, be made a diſtinct Conſtellation, then 
the Number will be 81, as in Page 28. 


The remarkable Stars. 


, on the Side, and the two South Angles. 
In 22 Caroli 3, one in the Root, one in the 
Trunk, and one in the North Bough. In Toucan 4, two on 
the Body, one in the Head, and one in the Beak. In Cha- 
leon O. In Hydrus 3, one in the Head, and two in the 


N Names. | Magnitudes. aft 
1IIIIIII IV | V VI VII 
1 Triangulum — i 2 > 
4 Muſca — ö 2 2 
13 Robur Caroli— | i] 2 6] 4 
9 roucan | i 
10 [Cbamæleon —— I 1 
9 kl drus I 
| 7 I] Piſces Volans — | 6 I 
7 |[Xiphiag— | 21. 2Þ- 1! 2 
South Conſiella- | | 
51 tion in all 31, -71187]101] 191] 2 
| 4 W hereof areof F of 5 55 0 Er _ 
| North Decli- 2] 2| 2 31] 18] 49] 12 
 NAfION —— | | 
285 2 Total 80 2065208648765 1[1129292 
1038 Of S. Declination | 936042200272] 347] 50 
1814 NOfN. Declination | 11029104267 379 782 262 
[110 [Of S. Latitude — [1237] 97235277 3461106 
11742 [Of N. Latitude — | 8] 2011112520374 783186 


Piſces Vol. o. Aipbias 2, one in and one near the 
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HE Terreſtrial Globe is an artificial, 
ſpherical Body, like the Cæleſtial, 
made to repreſent the Diſpoſition of Land 

and Water upon the Earth we inhabit. Be- 
ſides the Ecliptic, the Equinoctial or E- 
quator, the Tropics, Polar Circles, Sc. 
Vhich it has in common with the Celeſtial 

| © Globe, there are others peculiar to it, bein 

| 3 of Uſe only in Geography; ſuch are the Me- "a 
ridians, Parallels of Latitude, and Rhombs, 
i The Meridians are great Circles paſſing pig. 1. 
through every Tenth or Fifteenth Degree 

of the Equator, and interſect one another 
sat the Poles. They are generally, when 

© repreſented in Maps, call'd Circles of Lon- 
gitude. 

The Parallels of Latitude, are leſſer Cir- Fig. 2 
cles, drawn at equal Diſtances from the E- 
quator, and paſs through every Tenth De- 
gree of the Univerſal or Brazen Meridian. 
They are of Uſe in diſtinguiſhing the Length 
of . Sc. as will be ſhewn hereafter. 

The Rhombs are infinite, ſpiral Lines, in Fig. 3 
number 14; all variouſly winding round the 
Globe, at equal Angles from the Meridians 
D 4 and 
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The Us x of Chap. 4 
and from each other, till, drawing near the 
Poles, they become confus'd, and loſe them- WM 
ſelves. However, they are of all other Lines 
whatſoever, the moſt ſurprizing ; having 

roperly no Beginning or End; yet they 
fave a Middle, are limited, and may be 
equally divided. They continually advance 
to the Polar Points, yet can never touch 
them; and any two of them, of the ſame 
Direction, may continually approach, but 
never meet. The greateſt Diſtance of any 
two of them is in the Equator, which con- 
ſequently, is their mathematical Middle. 
They may alſo be imagin'd to begin every 
where, except in the two Poles, being all 
of them of the ſame kind, and infinite in 

Theſe different Interſections, of the Me. 
ridians and Parallels, form 32 oblique Di- 
rections, commonly call'd Points of the Com- 
paſs; whereof the North Point is generally 
diſtinguiſh'd by a Flower-de Luce; the reſt 
are nam'd and number'd, as in the follow- 


ing Table, 
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WA TABLE of the Angles which every 


= Point of the Compaſs makes with the 
| Meridian. 
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0 H A P. V. — 
* tbe  Divife on of the Terreſtrial I 
| G LOBE. | 


Plate VIII. OW FR Teraquetus or Terreſtria! 
Globe, conſiſting of Land and Wa- 
ter, is divided by Geographers, firſt into 

Continents A. Ifthmuſes B. &c. and ſecond- 
ly into Oceans SAC. 3 
Ac Continent is a large Tract of Land, in⸗ 
cluding many Kingdoms, and divers Coun- 42 
tries, not any where ſeparated by the Sea. 
of ſuch there are commonly reckon'd four; 
namely, Europe, Ala, Africa, and Ame- 

rica: Though, in reality, there are but 
two; namely, that of Europe, Afia, and 

Africa, making one; and North and South 1 
America, the other. 

An Iſthmus, is a narrow Neck of Land, 
joining a Peninſula to the Continent ; ſuch * 
is that of Corinth, betwixt the Morea and 
Greece; and of Panama, betwixt the King- 
doms of Peru and Mexico. 

 APeninſula, is a Part of Land, that is al- 
moſt ſurrounded with Water, and which is ; 

join d to the Continent by an Ithmus; ſuch 
is the Morea above mention'd : As is allo * 


He with regard to Aſia, being join d to 
the 
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ſchep 5. the GLoBESs. 


1 7 the latter by that Neck of Land, or „. 


mus, which lies betwixt Egypt and the Red 
5 856. 
L An Hand, is a Part of the Globe thab is 
2 intirely compaſs d about with Water: Of 
this kind is Madagaſcar, Sicily, Great Bri- 
4 tain, and Ireland. 
A Mountain, is a high riſing Ground or 
Eminence, which over-looks the adjacent 
q Country. Some of them are of ſo high an 
Elevation, that when they are view d at a 
proper diſtance, they appear like great 
Clouds in the Atmoſphere : : Such are the 
Abs, the Pike of Tenerife, Mount Atlas, 
and the Hyperborean Mountains, 


NJ A Promontory, is a Head or Cape of Land, 
which ſhoots itſelf into the Sea: Such is the 
It J Cape of Good Hope in Africa, Cape Horn in 


qd 3 America; the North and South Forelands, 

; The Ocean, is properly that general Col- 
d. lection of alt Water, which waſhes the ſe- 
veral Parts of the Land and Continent ; ac- 
1d © cording to which it receives its © KI 
tion. Thus, in regard to the four principal 
Quarters of the World, it is called, either 


1 4 
= ay 
. 


. the Eaſtern, or Oriental Ocean; ; the Weſt- 


is ern, or Occidental Ocean ; the Southern, 


ch or Meridional Ocean; and the Northern, 


ſo or Septentrional Ocean, It hath alſo other 
to | Names, from being the Boundary, or waſh- 
he ing the Shores of ſeveral Countries: Thus, 
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The Us E of Chap. 5. 
from waſhing the Foot of Mount Atla, 
it is call'd the Atlanticł Ocean; and, more 
to the ſouthward, where it waſhes the ſe. 
veral Shores of Guinea, along the Coaſt of 
Ethiopia, it is call d the Erhiopic Ocean. 
Where it waſheth the Coaſt of India, it is 
call'd the Indian Ocean, &c. 5 

The Sea, or more properly, a Sea, is on- 
y a Part of the Ocean, interrupted by divers 
Hands, and nearly environed with Land; 
ſuch is the Mediterranean, the Baltick, the 
Earine. the Caſbian, and the Red Sea. 

A Lake, is a deep Collection of Water, 
quite encompaſs'd with Land; and com- 
monly retaining its own Water, without the 
leaſt Communication with the Sea: ſuch is 
that of Sodom, Geneva, &c. ; 
A Gulpb, is nearly the fame Portion of ö 
the Sea as a Peninſiila is of Land. It is e- 
very way encloſed, excepting one narrow | 
Paflage, whereby it communicates with the 
Main Ocean; ſuch are the open of Venice, 
of the Red-Sea, &c. | 3 

A Strait, called ſometimes a Channel, is 
an open, though narrow Paſlage betwixt 3 
two Shores: Of this kind are the Straits of 
Gibraltar, Babelmandel, Magellan, c. 
A Creek, is a narrow Part, or Arm of the 

Sea, running a little way (a Furlong we will 
ſuppoſe) into the Land. e are almoſt 
dite upon every Coaſt. I 
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A Bay, is a much larger Inlet, and more 


54 
e ſafe and capacious for Ships to anchor in: 
: Such is the Bay of Biſcay, Torbay, &c. 
A River, is a Collection of falt or freſh 
Water, perpetually iſſuing out of one or 
W 7 eg F ountains, and joining together, till 
they fall into ſome conſiderable Lake, or 
3 a. the Sea. The principal of which are 
the Nile, that of the Amazons, Senegal, 
| the Danube, Volga, Rio- de- la-Plata, &c. 


© y theſe, and ſuch-like Bounds, the four 
principal Quarters of the World, before 
mention'd, are ſubdivided into various Pro- 
- | 7} vinces, of different Manners, Folities, and 
4 Cuſtoms. Thus : 1 
Europe is bounded, on the Eaſt, by the 
F River Janais; on the North, by the Fro- 
.. - Z2en-Sea; on the Weſt, with the Atlantick 
„ Ocean; and to the South, with the Medi- 


on * terranean Sea. 
„ Its principal Provinces, are plate Ix 
1 —XF; Scandinavia, Including” * 
5 
3 Denmark, B. and 
or 3 | 
9 Sweden, C. 
e 2. Moſcovia or Ruiſſia, D. | 
li 3. Germany, E. 125 
4. Poland, F. e 
N 
5. France, G. 
3 fo 


. of Chap. g. 


7. Spain, I. and 
1 * 
8. Turkey, L. including 
Hungary, M. 
Romama, N. 
Greece, O. 
Dalmatia, P. 
Sclavonia, Q. and Part of 
Tartary, R. 


Its principal Iſlands, are 


Plate IX. 1. Great Britain, including 
England, 
Scotland, and 
Wales. 


Ireland. 
. Sardinia. 
. Corſica. 


2 

3 
1 
5. Sicily. 
6 

7 

8 


Candia. 
. Negropont, and 
. Cyprus. 


Ala is bounded on the Eaſt, by the I. 
dian Sea; on the North, by the 3 
Ocean; on the South by the Arabian Gulph; 
and on the Weſt by he River Tanais. 

Its chief Provinces, are 


I. Turkey, A e 
VNoatolia, 8. 


Arabia, T. 
Syria, V. 


V . ⁰˙A eg oedema; 3 


Paleſtine, 


2 3 
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Paleſtine, V. — 
Georgia, X. 
Chaldæa, or Diarbeck, v. 
Meſopotamia, Z. and 
Jurcomania, &. 
2, Perſia; including 
Aſyria, a. 
Parthia, b. and 
Media, c. 
3. India, d 
4. China, e. and 
5. Great Tartary, f. 
The principal Iſlands, are 
I. Japan. 
2. Sumatra. 
3. Borneo. 
4. Metellino. 
5. Rhodes. 
6. Scio. and 
7. Samos. 


Africa is bounded on the South, by the 
Antarctic Sea; on the North, by the Medi- 


terranean ; on the Eaſt, by the Arabian 


Gulph, and Indian Ocean ; ; and on the 
Weſt, by the Atlantic. Me 


Its chief Provinces, are 


I. Egypt, g 
2. The Sahara, Or Deſt, h. 


. Nubia, i. 
4. 47 il k, 
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. Negro-Land, m. 
Bilidulgerid, n. 
. Ethiopia, including 
Monomotapa, o. and Abyſſinia, p 
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Ce, 


Its principal Iſlands, are 


1. Thoſe of Cape Y erde. : 
2. The Canarys. } 
3. The Azores. | 
4. Maltha . 3 
5. Madera, and 1 
6. Madagaſcar. 


America, is bounded on the Weſt, by the 
Great South-Sea on the Eaſt, by the A. E 


lantic; on the South, by the Sea of Ma. 
gellan; and on the North, by the Hyper. 


borean Ocean. 
It is divided into two parts, a | 
Mexicana, and Peruana. 


Whereof the latter hath theſe Provinces 1 
VIZ, | 4 
Terra Magellanica, 1 1 
Braxilla, B. i 
Chih, 8 9 
Country of the Amazon! ,D. 
Guiana, E. 1 

Peru, F. 5 4 
Panama, G. 4 


©, 
Wn — 
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Carthagena, H. and 
Paraguay, I. 

f 1 chief Iſlands, are 

p. 3 1 i. Hiſpaniola. 

2. CRos. 

3. Jamaica. 

. Port Rico, and 

5. Barbados. 
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: Mexicana has theſe Provinces, viz. 


: Mexico, or New Sparn, N. 
? Maryland, LT,” <: 
4 New England, M. 
: Florida, N. 
% Be Penſitvania, O. 
.. New France, P. 


2 Carolina, Q. 
1 Greenland, 8 

; Virginia, T. and 
I New York, V. 


The principal Iſlands, are 
1. Newfoundland. 


2. Bermundas, and 


ö The Ancients hs divided the Terreſtrial 
Globe into five Parts, call'd Zones; of which, 
and their Inhabitants, as follows. 


es. 
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See the 
adjacent 
Scheme, 
Plate X. 
Fig. 1. 
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CHAP. VI. 
Of the Zones, 


 ESIDES the foregoing Diviſion of [ 


the Globe, into Continents, Coun: 
tries, and Provinces ; the Tropics and Po- 
lar Circles divide it likewiſe into five diſtine 


Parts, call'd Zones, (viz.) two Temperat: | 
one Torrid, and two Frigid. The Inha 
bitants of which, according to the variou 
Direction of their Meridional Shadows, r. 


ceive different Names. 

Of theſe Zones, that, which is call'd th 
Torrid, and lies berwixt' the two Tropic; 
where the Sun-Beams are perpendicular, al 

moſt at all times of the Year, was thought 


tho without Reaſon, by the Ancients, to b 


ſo far intemperate, as not to be inhabited 


The Inhabitants of it are call'd AM PHI Y 
ii: Which having the Sun, at differen 
times of the Year, both to the Northwar 
and Southward of their Zenith, caſt the 
Shadow at Noon both ways, 1. e. when th 

Sun is in the Southern Signs, their Meridi!® 
Shadows point to the North; and when! 


Mer 
Ce 


8 
3 


the Northern Signs, their Shadows fall 4 


the South : But when, at the changing (8 


the 
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| theſe Directions (which is twice every Year) 
the Sun becomes Vertical to them, and the 


f have no Shadow at all; then they are call'd 


SCII, 7.e. without Shadows. 
The Temperate Zones lie betwixt the 
| Tropics and Polar Circles, where the Sun's 
| Beams fall more obliquely, i in a Degree be- 
twixt the Extreams of Heat and Cold. 
The Inhabitants of theſe are call'd HE E- 


\ } RoSCI1. To them, the Sun appears either 


: F tothe North or South all theYearlong, accor- 
ding as they themſelves are ſituated from the 
2 Equator; conſequentlyeach particular Noon- 


day Shadow is thrown contrary, one north» 
ward, the other ſouthward ; and, on either 


| b Side, the Celeſtial Motions appear oblique. 


The two Frigid Zones he betwixt their 


| reſpective Polar Circles and the Poles, and 


were ſuppoſed by the Antients to be unin- 
habited. 


The N are calld PERISCII. 


; In both theſe Zones, the Sun being vaſtly ob- 
ed. lique, very faintly diſperſes Light and Heat; 
f 4 and at one particular Time of the Year, for 


| ſeveral Days together, according as they are 


diſtant from the Pole, their Shadows go 
round about them. 


The Inhabitants of the Earth, ah re- 
18 to their reſpective Poſitions to each o- 
ther, are alſo repreſented under three dif- 
Ln Situations. 


ES =: Thoſe 


"© pot 
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Thoſe who live diametrically oppoſite to | f 


Plate x. each other (as AB) are calld Ax TIPoD ESB; 


Fig. *; 


having all Things, with regard to the Sphere, | 
directly contrary one to another: Such as | 
the Time of the Day, the Seaſons of the | _ 
Year, Cc. They are 180 Degrees different 


in Longitude, and have the ſame Degree | | 


of Latitude, but of different Denomina- 
tions; 7. e. they are both in the ſame Me- 


ridian, but one of them is North, and the 


other South. Therefore, when it is Spring 
with the one, tis Autumn with the other; 


and if it is Noon with the one, 'tis Mid- 


night with the other. 


Thoſe who live in two oppoſite Points off 


the fame Parallel (as A D) are call'd PE- 
RIXK CI. They have the fame diurnal | 
Arch, but differ juſt half a Day in the Ac- | 
count of Time; fo that when the Sun is in | 
the Equinoxes, and riſes to one, it ſets to the | 
other. R 
Thoſe who live in the fame diurnal Me-. 
ridian, and under two different Parallels, e- 
qually diſtant from the Equator (as EF) 
are call'd AN TCI. They have nothing 


common but their Noon-Tides; their diur- F 


nal Arches are a Supplement to each other, 
and their Seaſons oppoſite ; Conſequently Z 
when it is Winter with the one, tis Sum- | : 
mer with the other; and if the Arch is 1 5 


Hours in the one, it will be 9 in the other.. 


CHAP. | 
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Of the Climates, &c. 


HE Surface of the Earth, by a cer- 


tain Number of imaginary Circles, 


N (running parallel to each other) is divided 
into various Tracts, call'd C imates. They 
are ſuppoſed to be drawn at ſuch a Diſtance, 
that the longeſt in each (ſucceſſively in- 
creaſing) exceeds that of the former, b 
half an hour: Of theſe ſort of Parallels there 
are 48; or, more properly, 24 on each ſide 
of the Equator. To which, if we add 6 
more, (of a different Nature, ariſing from 
the Increaſe of one intire Month ,) lying be- 
| twixt the Polar Circles and the Poles, it will 


' make in all, 60, 1. e. 30 North, and 30 
South. | 


Theſe were by the Ancients accounted 


'96; and by them call'd Parallels of the 
| longeſt Day. The Space, limited betwixt 
any two of them, was equal to 15 Minutes 
of Time; ſo chat their Increaſe of Artificial 
Days was diſtinguiſh'd formerly, by what 
is now but half a Climate. 


Before the North Part of the World was 


| diſcover'd, or the Middle Part was fully de- 


E 3 {crib'd, 


| 
| 
i 
| 
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ſcribed, there were no more than 


lumn of the EY Table. 


4 Tanir of the CLIMATES, 4. 
termining the Wenger of the longeſt Day 1 
in any Latitude, between the Equator ani 


the Polar Ci bobs 


; A ad ow” nt 
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Chap. 1 


9 Cl. 1 
mates; as may be ſeen in the ſecond Co. 1 


1 


K 


| 


| 


11 


] Antient. Modern. 


Anbei, per 
Taprobanam. | 
Sinum Aualitum. 

Sinum Aduliticum. 
Meroen. 

Napata. 


Syenem. 


Heteroſcii, 
Ptolemaida. 
Alexandriam. 
Phœnicem. 
Rhodum. 
Smirnem. 
Helleſpontem. 
Maſſiliam. 
Pontum. 
Danubii Fontes. 


Boriſthenis, Fluy. Oſtia. 
| Mzotida Paludem. 


Brabantiam. 


py 


per 


Angliæ Medium. 


Latitude 
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Tanais, Flu. Glia- 


Bullzum Angliz. 
Britanniam Mediam. 
Camulodunum Ang]. 
Hibernian. . 
Medium Hiberniz. 


Orchades inſu. Scotiz. 


Ebudas Inſulas. 
Thylem Inſulam. 
Scythiam. | 
Idem. 


Gotthiam. 


Idem. 


| 


the GLoss. 
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. 5 Of the Periſcii, or Climates betwixt the 


IP 


= Polar Circles and the Poles. 

$ Clan.” © ] 
I | Antient, | Modern. A 

; L No] Latitude | Length 
43 8 5 | [D. M. Months 
* |S | I | Gotthiam. tag 167 „% „ 
III | llandiam, 126469: 40{| 2. 
= | >» | II | Pilappos. VVV 
ie |iV | Mare Glaciale. „ 
IV Idem. a0 184 2-24 $6 
[3 . | VI |Polus Mundi. 30} 90 6. 
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U Wr U U N U e. 
HK. VIII. 


Of ſuch Aftrenomical and Geogra- 


pbical Definitions, as are neceſſary 
zo be known before we explain the 


Uſe of the GLOBES, 


2 g 


J 


HE Sphere, with regard to the w.. | 


rious Poſitions of it, is either 


Parallel, 
Direct, OT 
Oblique. 


Plate XI. A Parallel Sphere, is that Poſition of the 


Globe, where the viſible Pole becomes the 


Vertical Point; and conſequently, is direct- 
ly under the North and South Poles of the 
Heavens. Here the Meridians are Azimuth| | 
Circles, and the Parallels Almicanthers. Such} | 


it is repreſented by Fig. 1 


The Inhabitants, if any ſuch there be, have | | 
Problems theſe ſurprizing Phanomena : They have fix} 
-e this Months Day, and fix Months Night; the 

Kind are | 

the Subje&t Sun and Moon are always in the Meridian; 


of near 3 The Stars never riſe, or ſet; but all of them | 


of Mr. 


2, . deſcribe true Almicanthers. and conſtantly| | 
or on 8 


Paradoxes, appear on one Point of the Compaſs. T a 5 
Poles 


| 'E 
| : 


: Equator ; 
L nearly perpendicular. 


f chap. tobe 


Poles are in the Zenith and Nadir, and the 
| 7 Equator is their Rational Horizon. 


A Direct, or Right Sphere, is that Poſi- 
tion of the Globe hs the Equinoctial be- 


the two oppoſite Points in the Horizon. 
The * Inhabitants are thoſe who live in the 
to whom the Sun riſes, and falls 
See Fig. 3. 

An Oblique Sphere, is the Caſe of all o- 


37 


comes the prime Vertic Circle, and the Poles pig. z. 


ther Parts of the Globe, (excepting the Fig: 2- 


| for emention'd, 
in the Equator. ) 


7. e. under the Poles, and 
In this Poſition the vi- 


* fible Part of every Parallel of Latitude, or 


Declination, becomes a Diurnal Arch; and 
that which is depreſs'd below the Horizon, 


7 is call'd the Nocturnal one. 


Of the HoRIZ ON. 
The Horizon, is that Circle which bounds 


the Sight, and divides the upper or viſible 


| Hemiſphere, from the inviſible, or that be- 


two Horizons ; 
Senfible, the other the Rational. 
| exactly parallel to each other, but near 
| | | 4000 Miles aſunder. 


| p low it, 


Every Station of the Earth's Surface has 
one of which 1s call'd the 


The Rational Horizon, 


is ſuppos d to divide the Earth into two 


La 


equal 


* In this Part of the Globe, the Sun is ſaid by ſome Wri- 
| ters, though upon a falſe Theory, to have no Amplitude. 


They are 


is a Circle which 


The Usz of Chap. 8. 


equal Parts, every way go” from the. Ob- | 
ſerver's Station. It is call'd the True Hori. 


Zon, becauſe to one at the Center of the 
Earth, it would appear an univerſal Plain, 
void of Parallax. It is repreſented by che 
wooden Frame of either Globe. 

The Sen/ible Horizon, is that apparent 
Circle, where the Surface of the Globe and 
the Sky ſeems to meet; which determines 


the riſing and ſetting of the Sun, and other 


heavenly Bodies. It is very rugged, and 
irregular, occaſion'd by the Unevenneſs of 
the Ground; but on the Sea, where the 


Mountains are out of fight, it forms a com- 


pleat Circle ; the Radius of which, (if 


view'd Ren the Deck of a Ship) is gene · 


rally about five or ſix Leagues. 


N. B. The Bin nde ariſing from theſe 
two Horizons, when compar'd with the im- 
menſe Diſtance of the heavenly Bodies, is ſo 
very ſmall, that, in the Motion of all thi pri- 
mary Planets, and fix d Stars, molt Aſtrono-} 
mers have thought fit to omit it, as incon- 


| fiderable; but with regard to the Moon, it is 


more diſtinguiſhable, and requires the whole 
Doctrine of Parallaxes to ſhew its various 


Effects. 


1 


3 
„ 


C 
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By Bene is meant a Change of Place 
F any Phenomenon, and is of two kinds, di- 
urnal and annual, The diurnal Parallax of 
any Phænomenon is the difference between its 


true Place, ſeen from the Center of the Earth, 
and its apparent Place, ſeen from the Earth's 
_ © Surface. If the Phenomenon be in the Hori- 
20on of the Place from whence i 1 view'd, 
this Parallax is then greateſt, an 
Hhorigontal Parallax. The annual Parallax 
of a Phenomenon is the difference of its He- 


is call'd its 


liocentric Place, ſeen from the Sun, and its 
Gebcentric Place, ſeen from the Earth. This 
is alſo call'd the Parallax of the Earth's Or- 
bit. 


Beſides this of the Parallax, there is ancther 


| Diverſity of Appearance, call'd Refrattion ; 
' proceeding from the Vapours arifing from 
the Earth, and the thick Denſity of the Air 
1 ſurrounding 3 it; through which Medium the 


| Viſual Ray of any Luminous Body comes 


to the Eye not in a right Line, but in a 
Curve. Hence it is, that the Planets, and 


other Objects, appear to us before they riſe. 


and ſeem to ſet later than oy really do. 


CHAP. 
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cal TERMS continued. 
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HE Latitude of a Place, is the 
Height of the Pole above the Hori- 
zon; being always equal, upon Eartb, to 
the Diſtance betwixt the Place given and 
the Equator; and, upon the Heavens, be- 
tween the Equinoctial and Zenith. 1 

The Latitude of any Star, or Planet, is 
its neareſt Diſtance in Degrees from the 
Ecliptic; and is either North or South, in a 
direct Line or great Circle, poſing through 5 
the Ecliptic Poles. 

The Longitude of a Star, &c. is an Arch 
of the Ecliptic, cut by a great Circle paſſing 
through the Poles of the Ecliptic, and thro 

the Center of the ſaid Star: it is generally 
counted from the Equinoctial Point Artes, 
and from thence towards Cancer; and ſo on 
thro' Libra and Capricorn, according to the 
Succeſſion of Signs. . 
TLongitude*, upon Earth, is the Diſtance | , 
of any Place, either to the Eaſt or Weſt, | 


from . 
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* The greateſt Diſtance of any two Places, counted in this 
manner, is under the Equator: the Diſtance ſtill decreaſing, 
North or South, to the Pole, ends in nothing; as may be! 
ſeen in the Table. * 
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oblique Aſcenſion. 
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. from the firſt * Meridian. It is much the 


ſame with the Right Aſcenſion of Stars, 
Sc. in the Heavens; being properly that 


Part of the Equinoctial counted from the 
beginning of Aries, which riſes or ſets with 
the Sun, or any of the Stars, in a right 
\ Sphere; but in an oblique one, it is the De- 
gree, and Minute of the ſame, cut by the 
Meridian. 


Declination, in the Heaven, is the ſame as 
Latitude upon the Earth, being the true Di- 


ſtance of any Planet, Ge. from the Equi- 
gnoctial, North or South ; and is reckon'd 
upon the univerſal Meridian. 


Aſcenſion, is the riſing, or elevation of any 


Object above the Horizon. As 


Deſcenſion is the ſetting of the ſame. 
Altitude, 1s the Height of the Sun, or of 


any other Phenomenon above the Horizon, 
and is comprehended i in an Azimuth Cir- 

| cle, betwixt the Horizon and the Zenith 
5 Point. 


Oblique Aſcenſion, or Deſcenſion, is that Por- 


| tion of the Equinoctial, cut by the Hori- 
20on, thro' the Center of any known Star, 


at its true Riſing, or Setting; and is counted 
from the Beginning of Arzes. 


Aſcenſional Difference, is the Number of 
Degrees included betwixt the right, and the 


Amplitude, 


The Engliſh fix their firſt Meridian at Londen ; the 
French, at Paris; others at the Iſland of Fero, &c. 


Or 
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De Us E of Chap. 9 
Amplitude, is an Arch of the Horizon, 
intercepted between the Center of any 
Planet, and the two prime Vertical Poinz 
of the Horizon. It is either North or South, 
as the Sun, the Planets or Stars have North 
or South Declination, 
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CHAP. X. 


07 the Uſe of the Gros, and of 


ſuch Propoſitions as may be ſolved 
o either of them. 


p R OB. 1 


1 Day of the Month being given, ” 


find the Sun's Place in the Ecliptic. 
N 
Look, on the upper Side of the Horixon 


or wooden Frame, for the given Day of the 
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Month, either in the Julian or Gregorian 


Calendar, and over againſt it, in the Circle 
of Signs, is the Degree requir'd, wherein 
the Sun will be that Day at Noon. 


Thus for EXAMPLE. 
Let it be required to find the Sun's Place, 


Julian Account) at Noon. 
Now the Day being found, over iat 
it is 2 5 "of Taurus. 


In like Manner. 5 
His Place 6 of March will be 27? 8 


12 of May | "ke 
5 men | 9 of July | found 270 S 
8 And 


on the 5th of May, O. S. (or according to the 


64. The Uss of Chap. 10. 
And his Ingreſs into the ſeveral Signs, c 
nearly as follow, viz. into the q 
Spring Signs, vis, 1 
Aries, March gth. 
Taurus, April gth. 14 
Gemini, May toth. = 
_ Summer Signs, viz. 
Cancer, Fune 1oth. 
Leo, Fuly 12th. 


— — — — — 
— — —— 


. 
{\ 
10 


Virgo, Auguſt 12th. * 
Aautumnal Signs, viz. T 
j Libra, September 12th. b 
i Scorpio, October 12th. i 
1 Sagittarius, November 11th,  ® 
U Winter Signs, viz. ; 
0 Capricornus, December 10th. \ 
Aquarius, Fanuary gth. | i 

Piſces, February 7th or 8th. 8 

P R O B. II. 4 

The Sun's Place being known, 70 find his P 

| Right Aſcenſion, and Declination. | 0 

The Rur. A. 

For the Right Aſcenſion; . 


Bring the Sun's Place in the Ecliptic, to | a 
the Brazen Meridian, and under its gradu- | | 
ated Edge, in the Equinoctial, you will find [1 
the Degree requir d. E 
2. For the Declination; | 

The Globe being kept in the former Po- | 


ſition, the Degrees 1 in the Meridian inter- 
cepted 35 


4 5 WEN 2 — 
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cepted betwixt the Sun's Place and the E- 
er, will be the Declination. 


As for Exaur LIE. 
I would know the Sun's Right Aſcenſion, and 


a Declination, on the 5th of _ being then 
in 25” of ©. | 


By the foregoing Rule, you'll find 3 in the 


| Meridian 199 which being North of the 


5 2 — il 3 * 
e ao, 


_ Equator, or Equinoctial, is call'd his North 
Declination, and in the Equinoctial, will 


be found 529 = his Right Aſcenſion; which 


if requir'd in Time, is done from the Table, 
at the End of the Bock. | 


N. = Dur the Sun's Progreſs through 


1,9, u, , Q, and m, his Declination is 


*, 


North, and his Right Aſcenſion leſs than 
250” : but when the Sun is in =, U, “, W, 


** and &, hisDeclination is calld South, and 
bis Right Aſcenſion more than 1800, but 


never exceeds 360. 
For the more eaſy andirfianting of the 


foregoing Propoſitions, obſerve the Figures 
in Plate VII. Fig. 1. 2. where A B repre- 
ſents the Sun's Place: C his Right Aicention, 
| and D his Declination. 


PRO B. III. 


| | 15 rectiſy the Globe, and the Hours Index, 


at any time, for any given Latitude. 
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the northern Hemiſphere, the North Pol: 
muſt always correſpond with the northern 


The Uss of Chap. 10. 


The RouLE. 


Turn the Globe and wooden Frame, till | | 
the graduated Side of the Meridian be di- 
rely towards you; then move the Meri- 
dian up, or down, in the wooden Frame, 
till the given Latitude, in Degrees and Mi. 
nutes, coincides with the Horizon ; in which 


Sinton 1t will repreſent the true Poſition 
of the Heavens, or of the Earth, for the 


Place deſign'd. 


For the Hour-Index, or Time ; 
Firſt find the Sun's Place, and bring it 


to the Meridian; then, the Globe being kept 
ſteady, put the Index to 12 O clock at 

Noon; when that is done, the Globe is rec- 
tified, and fit for Uſe. 


Thus for EXAMPLE. 
In Plate VIII. Fig. 2. it is rectified for 


London; where, as in all other Places i 


Part of the Horizon, Oc. 
P R . 


To find, at what time the Sun riſes, or ſets; 


and conſequently what 1s the Length 0 


Day, or Night. 
The RLB. 


The Globe being rectified as above, bein F 
the Sun's Place to the Horizon, on wy 


Mo te 4a e . Is : 222 . ; 
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' eaſt Side of the Globe; then ſee what Hour 
the Index points to, which is the true time 
of the Sun's Riſing : or, if requir'd, turn 
the Globe till the Sun's Place come to the 
3 _ weſt Part of the Horizon, and then the In- 


* 
dex will ſhew the Hour, and Minute, of 
h the Sun's Setting. Or ſubſtract the Time 
nor Hour of the Sun's Riſing, from 12 00 
© clock, and then doubling the Sum, you 
© will have the Length of the Day, which 
being ſubſtracted from 24 Hours, will be 
1 che Length of the Night. 


p.. | As for EXAMPLE. 

at Let it be required to know at what Ti 22 

te Sun Toeill riſe, &c. to us at London, on 
the 5th of May. 


be Sun's Place for that Day is 25” of 83 
for which being brought, to the Horizon, Eaſt- 
of [ ward, the Index will point to 4 Hours, I « 
ok. | Minutes for the Riſing ; which being ſub- 
en ſtracted from 12 Hours, (or the fame Degree 
being brought to the weſtern Horizon) will 
ſhew the Setting, at nearly 7 Hours, 45 Mi- 
nutes. Let this be doubled, and the Length 
| 4 of the Day will be 15 Hours, 30 Minutes; 
and if it be ſubſtracted from 24 Hours, it 

will give 8 Hours, 3o', for the Length of 
the Night, of the Day requir'd. Thus in 
if Pl. VIII. Fig. 2. A repreſents the Sun, and 
B Btheindex and Hour-Circle. After the ſame 

manner, on the 14th Day of February, 

4 F 2 The 
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about till the Earth's Place on the Ecliptic, 


The Us E Y * 10. 
© Riſing) 6 | 


3 48 fe 
The Time 440 Setting 1 5 5 | 
The diurnal Arch 462 24 | Al 
The nocturnal Arch 13: 36 ft 

| 1 | | 1 
PR OB. V. ©! 

To find at any Time of the Year, the Begin. | 
ning, and End of 1 the C Crepuſculum, of © 

Twilight *. \ 

Now the Ro LE to find this, is to recti- 4 
fy the Globe as above, for the Time re- U 
quired; and after having fixed the Quadrant I 
of Altitude to the Zenith, turn the Globe . 

f. 


(which is always oppoſite to that of the Sun) 

interſect 18 of the Quadrant of Altitude; 
and then, according as the ſaid Quadrant is 7 
brought to the weſtern or eaſtern Side of tblje 


Meridian, the Index of the Hour Circle will 


give the Beginning and End of the Morn- 


ing or Evening TWw/:ght : which being ſfub- | 
ſtracted from the Time of Sun Riſing, or \, 
Setting, gives the Length or Duration off 
the . 


Thus > 


1 The Duration of Twilight is that Space of Time which 0 
is included betwixt Day-Break and Sun-Riſe, and betwixt  * 
Sun-Set and dark Night. The Sun, at the Beginning of the | | 
former, and the End of the latter, being depreſſed 18 be | 
low the Horizon. 7 


| Chap 10. re Grogss. | 
Thus for EXAMPLE. 
Oa the 20th of Auguſt, Lat. 51, 3o, the 


vun being then in 8” of Virgo, its oppoſite 


| Sign will be 80 of Piſces ; and conſequent- 
ly when 89 of Virgo is depreſs d 18 below 
the Horizon, 8? of Piſces will be the ſame 


the | 


number of Degrees above it. And in this 
Poſition, the Quadrant of Altitude being 
brought to the weſt Side of the Meridian, 
and interſecting 80 of Piſces, will give up- 
on the Hour - Circle, three o' clock in the 


Morning for the Beginning of Twilight ; 
and being turned to the eaſt Side, will give 


nine o'clock for the End of Twilight i in the 
Evening; which being ſubſtracted from the 
| Sun Rifing, Sc. will give 2 Hours and 15 


for the Length of T wilight. 


PR OB. VL 


F 4 the Sun's Meridian Altitude, or his 
Altitude at any Time of the Day; and at 
| the fame Time to find bis Azimuth. 


The Rut Ez. 
The Globe being rectified, bring the 


Sun s Place to the Meridian, and there fix 
it; then count how many Degrees are con- 
as Nin 'd betwixt the Sun's Place and the Ho- 


tizon, and that will be the Altitude re- 


aired. O thus, 
Pix the Quadrant of Altitude to FU 
be 3 and turn its graduated Edge to the 


F. 3 Sun 


The Usx of Chap. 10, F 
Sun in the Meridian ; then counting the De- 
grees from the Horizon, you will have 
the ſame. Or having found his Declina- | g 
tion, if North, add it; but if South, ſub. | 
ſtract it from the Height of the Equinoc- | 
tial, or the Diſtance of the Pole from the | 
Zenith“, and the Sum or Difference wil 
give you the fame. : 1 
As for EXAMPLE. 5 
Let the Sun's Meridian Altitude be re- 
guir'd at London, for the 10th of May. 
The Sun's Declination for that Day is] 
22 North; the Height of the Equinox is | 


80, 30“; their Sum then, vis. 60, 30, | 
15 the Altitude requir'd. 


2. Let his Altitude and Azimuth be re. 
quired at any other Time. F 
Every Thing being rectified as before, | 
with the Quadrant of Altitude at the Zenit, 
turn the Globe about, upon its Axis, till the! 
Index points to the given Hour, and there | 
fix it; then move the Quadrant of Altitude, | 


till the graduated Edge of it interſect the | 


Sun's Place, and there will be ſhewn his Al- 

titude, VV 8 Le 
Laſtly, take notice what Degree is cut by |. 
the ſame Edge of the Quadrant, in the Ho- 
Ee, ; rizon, þ 
This is always equal to the Difference between the La- 


titude of the Place and go®, and call'd he Compliment if Þ 
Latitude, N 


— TH [5 


Chap. 10. he GLOB Es. 


rizon, counting either from North or South, 


and that will be the Azimuth required. 


Thus for Ex AML E. 


On the 17th Day of June, at fix O clock 


in the Morning, the Sun's Altitude will be 


195, 50%, and his Azimuth 104, 3o' from 


the South, eaſtward. Alſo May the 20th, 
at two in the Afternoon the Sun's Altitude 
will be 52 Degrees, and his Azimuth about 


F 50, from the South, weſtward. 


Thus in PI. XI. Fi ig. 4. A repreſents the 
Time, B the Sun's Place, C his Altitude, 
and D his Azimuth, 


PR OB. VII. 


75 find the Sun's Amplitude, his oblique A5. 
cenſi on, or oblique Deſcenſion. 


The RULE. 


The Globe being rectified as before, bring 


the Sun's Place to the Horizon, ee 
then the Globe being kept ſteady, obſerve 


what Degree and Minute of the Equator 


then 1 to the Eaſt, and that will be the 


oblique Aſcenſion. 


Again, the Globe being turn'd to the 
Melt, look what Degree of the Equinoc- 


tial will ſet wich the Sun, and that 1s the 
oblique Deſcenſion. 
Laſtly, over againſt the Sun's Place, in 


the Horizon, either at Riſing or Setting, 


F 4 —— 
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The Uss of Chap. 10 


Thus, the Sun (in the Lat. of London) be- ö 


will be the Degree of Amplitude, North or 


South, according to the Declination. 


Ing in the Beginning of Taurus, the oblique 


Aſcenſion will be 13®, 45, the oblique De. 
ſcenſion 419, 25', the Amplitude 189, 30, 


Or, as it is expreſs'd in Plate XI. Fig. 5 


where A is the oblique Aſcenſion, and Bl | 


the Amplitude. 
R OB. VIII. 


7⁰ find the Latitude of the Place, and the} 


Hour of the Day. 
The RuLE. 


— 


5 
N 


Firſt, fix a Pin perpendicular to the Sun's Y 
Place, then obſerve by a Compals, or any} 


known Mark, the Sun's Place in the Meri- þ 


dian ; then again fix the Globe in its truc 
Poſition, North and South, and elevate or | 
depreſs the Axis, till the Pin at the Meri-Þ 
dian caſts no Shadow; that Point will be! 


the true Center of the illuminated Hemi- þ 
ſphere, In this manner the Globe will be 
naturally rectified, and the Latitude will be 


ſhewn on the Brazen Meridian, cut by the! 


Horizon at the North. 
Then for the Hour of the Day *. 


The Globe remaining in that Poſture, | 


rectify | 


* For working this laſt Propoſition, the Globe muſt be 1 
$x'd ſo, as to receive the Light of the Sun during the Whole! 


time of ſhining. 


. 2 e 2 
1 8 AM am — 


Chap. 10. he Grons. 


4 rectify the Hour Index, and the Pin, if re- 


quired, to any other time; then turn the 
Globe round to the Sun, and when you 
find the Pin has no Shadow, the Index at 
the Pole will give the Hour. 


le | : 
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Propoſitions more immediately /obved 


by che Celeſtial GLOBE. 
ROM ; 


To find the Right Aſcenſion and Declinatis: þ 
of any Star. | ; 
The RuLEe. ; 


HE given Star being found, bring the 

Centerof it to the South Part of the 
Medien: (as in Prob. II. of the laſt Chap. 
you did the Sun) then right above it, you" 
find the Declination, and, 1n the Equinoc- 
tial, the Right r : the former in 
the Meridian, the latter cut by it. Thus 


| ſx: Aſcenſion F of * Lyra 276 | 54. 
Th 


Declination. 38 33 N 
; R:icat Ai; enſion L . . „ 
Declination f 5 l Raget will be 75 a 33 8 
Right Aſcenſion e e 98 : 16 
Declination 5 of ] rus 18 21 
FP R O B. II. 


To find the Latitude and Longitude of any 
Star, and the Place of any Planet, if 
marked on the Globe. 

The 


* A bright Star in the Harp of Apollo. + The Left 
Foot of O07. ] In the Great Dog s Mouth. 
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the GLOBES. 


Ihe Rur. 
Firſt, bring the ſolſtitial Colure to the 


© Brazen Meridian, 7. e. to lie directly under 
it; then elevate, or depreſs the Pole of that 
| Hemiſphere, in which the Star is found, 
till the Poles of the Ecliptic be exactly in 
the Zenith and Nadir, 7. e. till the Ecliptic 
concide with the Horizon; keeping the 
| Globe in this Poſition, rectify the Quadrant 
of Altitude, and move it till its graduated 
| Edge paſs or lie juſt over the Center of the 


given Star, and there fix it, Then ſee what 


| Degree lies over-againit the Star's Center on 


the Quadrant, and what Portion of the E- 


| cliptic, now lying in the Horizon, is cut by 
the Quadrant, and the former will be the 
Latitude of the ſaid Star, and the latter its 
Longitude from Aries. 


Thus for EXAMPLE. 


Let the Latitude and Longitude of Pr o- 


cyon, a bright Star in the Little Dog, be 


| required. . 


The Globe FR the . of Altitude 
being in the Poſition above, the Latitude 
will be 16, 5“ South, and che Longitude 1 in 

S 220, i 


By he fame RuLE 
Latitude 


5 „ C of * Aldebaran DI 31-8. 
The m_ „b 488 
Longitude def Agel 3 22 20 


Mads. 
Or 


Oculas Tauri, or the Bull's Eye. + In the Head of 
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Or as in Plate XII. Fig. 4. A is the given 
Star A/gol, B the Latitude of it, and C the 
Longitude from Y. 


ROB. II. 
To find the Riſing and Setting of any Star, &c. 

N The RuTLBE. 

The Globe being rectified, bring the Star, 
whoſe Riſing is requir'd, to the eaſt Part of 
the Horizon ; then the Index at the Pole 
will ſhew the Hour and Minute of its Ri- I. 
ſing ; and in like manner, if the Globe | 
18 urn 'd to the Weſt, it will ſhew the Set- 
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N ting 5 E 

| For EXAMPLE. S 5 
ö Let it be requir'd to find the Riſing and Þ * 
ö Setting f the Pleiades, a bright Knot of | 1 
| ſmall Stars in the Bull. Þ 
i The Globe being rectified to the Latitude, | 
| we will ſuppoſe of London, and the Hour 7: 
9 Index to the Sun's Place for the given Day, 0 
N wiz. the 12th Day of December, the Sun be- \ 
| ing then near the Tropic of Capricorn; bring Þ . 
1 the given Stars to. the Plain of the Horizon, t 
fl 2 Hour. Index 11 give 1 H. 14 M. | z 


ien / 

NV. B. The Riſing and beiting of any Star being found. t! 
in Hours and Minutes, the one ſubſt racted from the other, 
7. e. the firſt from the laſt, gives the Nocturnal Arch, or 

the Time of its Stay above the Horizon: but if the Setting tl 

be leis than the Riſing, add thereto 12 Hours, and from t] 
the whole deduct the Riſing, and there will remain the | 

Sum requir'd. | 2 8 
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Chap. 11. he GLOBEs. 

in the Afternoon for the Time of their Ri- 
ſing, and 5 H. 38 M. in the Morning for 
the Time of Setting. 


VN. B. In the fame Manner the Riſing 
and Setting of any Planet may be found, re- 
gard being had to its Place in the Ecliptic, 
which may be known at any time, by an 


| Ephemer1s. 
PROB. IV. 


To know at any time what Stars are Aſcend 


ing or Deſcenaing. 


Move the Globe abont (all things being 


: rectified as above) to the given Hour, and 


there fix it; and then obſerving what Stars 


lie even with the Hor! 1zon, thoſe on the Eaſt 


| Side are faid to be Riting, and thoſe to the 
| Welt Setting. Thoſe under the Meridian, 
are ſaid to be Culminating, being then full 
South; as thoſe on the Eaſt Side of the 
| Globe are Aſcending, and thoſe on the 
Weſt Deſcending: What are below the Ho- 
| rizon, being inviſible. Laſtly, if you place 


the Quadran t of Altitude, over the Center 


of any particular Star, it will ſhew you its 
Altitude, and at the ſame time gives, upon 
the Horizon, the Azimuth requir'd. 

Thus as in Plate XII. Fig. 5. on or near 


| | the Winter Solſtice, about ꝙ o'clock at Night 


the Conſtellation Orion, will be found in the 
South. Eaſt, betwixt 20 and 30 Degrees 
. | high ; 
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The Us ER of Chap. 11 | 
high; the Dog Star at S. E. 4 E. his Alt.] 
tude nearly 55 and the Lion's Heart, Re. 
gulus or Baſilica juſt riſing, & 


PROB. V. 


How to diſtinguiſh one Star from another | 
in the Heavens, and know them by their] 
Names on the Globe. 


The RLE. 


The Meridian being placed due Nortlf 
and South, and the Globe rectified to th 
Time and Latitude required, each Part d 
the Globe will correſpond with its reſpec 


tive Conſtellation in the Heavens; ſo tha ' 


if the Globe was tranſparent, a the Ob.“ 


ſerver's Eye placed in the Center, even] 


artificial Star, painted upon it, would appear 
concentric with the real one. 


ROK VL 


To find their Amplitude, and their oblique Af 
cenſion, or Deſcenſion. | 


Obſerve what Degree of the Equator riſt| 
or ſets with each, or any one of them, ani] 
that is the Thing requir'd : or if the Ampli 1 

tude be deſired, ſee upon what Point of tht [2 
Compaſs they firſt appear, and then that Di 
ſtance from the Eaſt or Weſt Point of thf 
Horizon, reduced into Degrees, will give tha 
Quantity of the Amplitude requir'd. 


NON 


eee 


. P R O B. VII. 
Jo find the Hour of the Nigbt. 


The Globe being rectified, bring the gi- 

ven Star to the Quadrant of Altitude, and. 
/ ſee that the known Elevation (which in this 
% caſe muſt always be taken by Obſervation, 

with an Inſtrument) be cut thereby, then 

will the Hour-Index point to the Time re- 

\ quired: or if any known Star be in the Me- 
tu ridian, the Hour will be ſhewn, without 
he knowing the Altitude, by the Index only. 
of In like manner may be found the Hour 
ec. of the Day, by the Sun, his Altitude being 
nah given. 


a Daus, at London, on the 10th of May 
6 in the Morning, the Sun's Altitude being 


| found to be 43” „dat is the Hour ? - 


It will be found to be juſt 9 o clock, as 

| appears by Pl. XIII. Fig. 4. where A re- 

4 ' preſents the Sun, B C his Altitude, and D 
; the Time requir'd. 


7 - b 0 n. Vin 
1 To know what Stars are vijible in any Lati- 
* Tude, and in what Latitude any partic ular 


D5 | Star firft appears. | | 
tf Rectify the Globe, according to the La- 
1 titude of the Place requir'd, and then turn- 


ing it round, vou will, according to the 
F | Seaſon 


T 
3 0 IO ca 


| 


* x 
. 
” ” 5 he - * «28 £ > 8 — 2 1 Soy — — e * * 8 — — — = * 7 . 2 E 2 4 3 — m — * j= 5 2 9323 7 "3 D ” —— 2 _ 3 . — 5 a 
7 - 8 "Loans X ST" Be 4 —— — ED. 2 4" WS" 5 : n G7 TOES. Nr 2 — , : — N — — - — — 5 3 . * | i B 1 3 E 
— . _—_— A < — Y I 3 . ER. — CTY" Ran e -- SEES * 22 - 1 kg; * w—— . e 2 2 — TY | : = 8 , — 
— 2 2 e £ n rn — 0h dei Be A ———— * N n —— <$e 2 - — — r — Wome, — 4 — 4 — — — = . nd ES IEEE on — — ? — >> EE | - a 


n 
= ——_ DOs 


The Uss of Chap. 11. 1 
Seaſon of the Year, find what Conſtellations Þ | 
will be viſible at that Time. 5 

If, again, you bring any particular Star to! 
the Meridian, and move the Globe ſo as to! 
bring the ſaid Star to the Horizon, you wil! 
find, by allowing for the Denſity of the At-! 
moſphere in proportion to their ſeveral Mag-. | 


nitudes, in what Latitude it will firſt become! 

viſible. Thus, | | 

[x] IG 91 eo 

1 2 10 1 

Allowing 3 11 | KF © 

| | 9 | | D. : 

for a Stars 4 Magnitude 12 E by f 21 

of the 5 | ; en. ö 5 

. | 144 [+ 

„„ BEES 3 

. LU, 

In North Latitude, where the North! 
Pole is elevated. a 
Ariſta g v2 
You l The new Star in the 5 will be 6 
will W hale's Breaſt o-- ſeen in } /? Degrees 
find J The Star in the Bow the La- North, 

that of , e | > | ritude of | 45 | WM 

The Raven's Bill, z — STD 38 

Lt 


VN. B. All thoſe Stars, whoſe Diſtance Þ 
from the elevated Pole is leſs than the Lati- Þ .it 
tude of the Place, never ſet to their reſpective g 
Inhabitants ; as their oppoſite ones, being 
equally depreſſed, never riſe. I 


PR OB. y. 


. | Chap. TT. the Gros. 
%% PROM I 
T find the Latitude of 4 Pi 


© Haviig obſerved: by the Eye or Teleſcope 
| two Stars, one in the Meridian; the other 
at the Horizon, find the fame upon the 
Globe; then fliding the Meridian up or 
| down, till they correſpond with their ob- 

ferv'd Poſition in the Heavens, the Globe 
will ſhew the Latitude requir d. Which 
may likewiſe be found by obſerving the Me- 
 ridian Altitude of the Sun, or any knowii 
Star, and then adding or ſubſtracting the 


| Declination, according to the Time of the 
| Year, &c. Thus in the North Hemiſphere, 


where the Sun's Meridian Altitude 1 is 60?; 


8 and his Declination 20”: 17", the Latiz 
tude will be 50 North. 


; FR . 


To find a Meridian Line. 
W LEMMA. 
| Any Star that paſſes the Meridian betweeil 
the Zenith ahd the Pole, becomes twice Sta- 
| tionary, as to its Azimuth; in every diurnal 
© | Revolution, 7: e. it does not ſenſibly change 


its Azimuth for ſome time, when near its 
P Eaſt and Weſt Deviations. 


Cd. 4. 


Yu. 


other, and from the Place of Obſervation 
you obſerve when any ſuch Star does not 


Therefore, if by the help of two Plumb 
WL ines, placed at proper Diſtances from each 


= 55 G e change 


81 
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change its Azimuth, but ſeems to aſcend 
or deſcend directly to or from the Zenith, 
and that both when the Star is Eaſtward or 


2 ; 
he 
3 
4 
=> 
70 


Weſtward “, you will have two Lines form- 


ing an Angle in the Place of Obſervation, | 
Biſect this Angle, and the biſecting Line] 


ſhall be'a true Meridian, 


Of Bberical Aſtronomy. 


Ti poetical Riſing and Setting of the“ 


Stars was much taken notice of by 
the antient Poets, Hiſtorians, and Huſband- 


men. In thoſe Times, and in thoſe Part Þ 
öf the World where the annual Inequality 
of the Earth's Motion is leaſt perceptible, | 

was the only Method whereby they could 
diſtinguiſh the Changes and Diverſity of the 


Seaſons. 


are three Kinds, VIZ, 


The Co/mical, - 
Acroni cal, and 
 Heliacal. 


The CG oſmical Riſing of a Star, is Wen 4 
| files with the Sun; but the Cyſinical Sei 


ting, is when it ſets as the Sun riſes. 


The Acronicul Riſing of a Star, is when N 


it riſes * as the Sun ſets; and the Aer 
ical 
* As the ard Stars do na ſenſibly * their peu | 


tions, it is not material whether both Obſervations be mid 
the ſame day, 


Now of theſe Riſings and Settings there] 


92 
25 
FE be; . 
4 I 5 
: 


[3 oa gau © of it, is when it ſets with the 
Sum 


The Heliacal Rifmg of a Star is its ; Emer- 
ſion out of the Sun's Beams; 1. e. when it 
begins to appear before Sun-Riſe, which 
before it cou'd not, by reaſon of its Near- 
' neſs to the Sun. 
The Heliacal Setting of a Star is its Im- 
merſion, i. e. when it approaches ſo near 
' the Sun; that, entering into its Arch of 
e Viſion, it is hid in his Beams. Now what 
T8 is call'dthe Arch of Viſion, is comprehended | 
| betwixt the Horizon and the Center of the 
| Sun, before he riſes, or after he is ſet ; be- 
Jing greater or leſs, according to the ſeveral 
'F Magnitudes of the Stars and Planets, It is 
Id | obſerved nearly as follows, vig. ; 
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PROB. XL 1 
To find the Time of the Near when any Stent b 


Star, or P lanet, will riſe Or 2 1 | 
5 1 

Por the Riſing. q 
Rectify the Globe, and bring the Star, or £ 


Planet to the Eaſt Part of the Horizon; | 
Ns | G 2 | then 5 I 


\ 


84 The Us of Chap. 11, 


then ſee, what Degree of the Ecliptic is ele- 

vated above the Weſtern Horizon, according 

to the reſpective Arch of Viſion then the 

_- oppoſite Degree on the Horizon, ſo found, 

compar'd with the Calendar, will ſhew you 
the — requir'd. Thus for 


EXAMPLE. 


Foie City of Durham on the 2oth of 
May the Ram's Horn will be found to riſe 
Heliacal. 


A _— GU + <a 


For the FA 


If a Planet and its Place agrees with the 
| Sun's, it will be then found to be the ſame as 
if it was a fix'd Star; which being accord- 
- ingly. brought to the Welt Side of the Hori- 

20on, obſerve, to the Eaſt, what Degree is 
elevated equal to the known Arch of Viſion: 
Then, by the oppoſite Degres, will be found 
the Day ſought. 

Thus, on the 15th of Ockober, finding : 

Venus in the 20th Degree of Scorpio, ſhe ſÞ 
will be found in the Latitude of London to 
ſet Hehacal. | 


A 


PR O B. XII. 
- To find the Time of the Year when any known 
= star will riſe, or ſet, Coſmical. 


For the Riſing. 


Rectify the Globe to the given n 
then bring the Star to Ge Eaſt Part of the 
3 DES Horizon, 


Chap. 11. the Gronns. 


Horizon, ſee what Degree of the E cliptic 
is cut by it, and anſwering to that Degree, 
in the Calendar, on the Horizon, you'll 
find the Day requir'd. 


EXAMPLE, 


At York! wou d know when the Lion's Heart 
riſes with the Sun. 


In this you find the 26th Degree of You 
riſes with the given Star, which being con- 
ſider'd as the Sun's Place for that Time, you 
will find oppoſite to it on the Horizon; as 
requir'd, the 8th of Auguſt. 


For the Setting. 


Rectify the Globe as before, bring 3 
given Star to the Weſtern Horizon, then 
obſerve what Degree of the Ecliptic is ri- 
ſing to the Eaſt, and over-againſt it, as be- 
fore, you'll find the Day. requir'd. 

b- Thus, by the faregoing Method, on the 
28th of March, you'll find that in the Lati- 


tude of London the Vi gin 'S 8 5 will ſet as 
the Sun riſes 


| 
PROB. XIIL | 
To find the Time when any Star will ri iſe or 
ſet Acronical. 
For the Riſing. 
The Globe being reCtified, bring the gi 


ven Star to the Horizon Eaſtward, then ſee 
what Degree of the Ecliptic is cut by the 


83 Hori- 
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Horizon Weſtward, and againſt 1 it, in the 
Calendar, is the Day requir'd.. 

In this manner at Edinburgh, the bright 


Star in the Shoulder of Orion, will be found 
to riſe acronical on the zoth of December. 


For the Setting. 


The Globe being rectified as before, bring 
the ſaid Star to the Weſt Part of the Hori- 
zon, and look what Degree of the Ecliptic 
is then ſetting; and oppoſite to it, in the 
Calendar, is the Day ſought. 

Thus you'll find in the Latitude of flow: 


don, and on the 5th of JA, Procyon will ſet 
with ne Sun, 


CHAP 


F Chap. 12. he Grosss, 


z ; A f * bx. ot : o | > ow Sf 2 : <a . Se pt et 


Penner m more + So ſolved 
by the Tereſtrial GLOBE. 


PRO B. 1. 
To find any particular Place on the Globe, 


by baving the Latitude and Longitude FX it 


ven, and vice verſa, Gc. | 
. | 


The Run. - 


RING the Degree and Minute of Lon- 
| gitude to the Meridian, then right un- 
der the given Latitude (North or South ) 
you'll find the Place ſought for: And again, 

vice verſa, any particular Place being brought 
to the Meridian, the Latitude and Longi- 

' tude may be found as above. 

Thus you'll find the Latitude of London 
5107 300 North. Its Longitude o: o; (as 
being accounted the firſt Meridian on all 
Engliſh Globes.) 5 


of — Latitude, 41” 
— Longitade, 285 


67 
55 


Fade n v. 
Al thoſe Places that, by turning round 
Ks the Globe, pak. under the ſame Degree, are 


„ | in 


De Uss of Chap. 12. 
in the ſame Parallel of Latitude; and in the 
ſame manner, thoſe that lie m the ſame Me- 
ridian, bave the ſame Degree of Longitude. 

It the Difference of Latitude or of Longi- 


ads: betwixt any two Places be Fequirs, 
then 


When 0 # ha ſame =}x Kin nt their Pires 


they are of +a different their Sum 1 ſhew it. 


p ROB. II. 


To find the true Diſtance betwixt any ta. 
Places on the Globe, and all thoſe Places f | 


lbe Jame Extent from each. 


The Rur F. 


of both Places lie under the ſame Meri. 
dian, their Difference of Latitude i is the Di- 
ſtance requir'd ; but if they are in one and 
the ſame Parallel, or if they differ both in 
Latitude and Longitude, then the RULE is 
thus; 
Lay the Quadrant of Altitude upon both 
the given Places, and the Degrees intercep- 
ted, converted into Miles | will be the Di 
ſtance required. 


Thus 


„ e. Both North or both South, both Eaſt or both Weſt. 
+ One North the other South, or one Eaſt, the other 
Weſt. 


4 60 Geographical Miles is equal to one Degree, but of 


Geometrical Miles 69, 5: therefore if you would requce | 


any Number of Degrees, into Engli/ſo Miles, multiply them 
by the latter, 


Pm cwd LL... 


| ay" To Ll 
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Thus the Diſtance betwixt London and 
Rome will be found nearly 980 Britiſh Miles, 
betwixt the Lizard and the Iſland of Bar. 


badoes. 3900, and betwirt Edinburgh and 
Madrid 1111. | 


CoRoLLARY. 
If a Circle be deſcrib'd, at a given Di. 


ſtance, from any one Place, either by the 

Quadrant of Poſition, or a Pair of Com- 
paſſes, it will paſs over all thoſe Places that 
are of the fame Extent from the ſaid Place. 5 


PR OB. III. 


To find the Bearing of one Place from another, 
and a jo their Angles of Poſi ſtion. 


LEMMA. 

If both the given Places lie in one Paral- 
lel, their Bearing is either Eaſt or Weſt from 
1 each other ; if, under the fame Meridian, 
| they are North and South from each other: 

But if a Rhomb Line paſs through both of 
'Þ them, then their Bearing is thewn thereby, 
and is of the fame Name with it, either di- 
rect or contrary. | 

If a Rhomb Line does not paſs through ei- 
ther of them, ſee to which the given Places 
are aeareſt Parallel, and accordingly that 
r will be the Bearing ſought. 


bus the Bearing of the Heſperides, from 
the 1fand of Bermudas, will be found nearly 


m 1 W. N. W. 


To 


90 „ Us of Chap. 12. 
| | 77 find the Angle of Poſition, | 

Bring one of the given Places to the Bra- 

zen Meridian, and rectify the Globe to that 

Vertex; then the. ee of Altitude be- 

ing fix d to the Zenith, turn its graduated 4 

Edge to the other Place 3 that done, the! 
Degrees now contained betwixt it and the 

Meridian, in the Horizon, is the Ange 

ſought. 1 

Thus the Angle of Poſition from the Li- 1 

ard to the Iſland of Barbadoes, will be! 1 
nearly 71 Degrees South-weſterly. 


I 
N. B. The. Angle is not the ſame back t 
again, as the oppoſite Points of Rhombs are, Þ t 
but variouſly different; as will appear by t 
this Example. For the North Pofition va. \ 
ries from the South near 342; ſo that the t 
Angle of Poſition, from Barbadees back to t. 
die Lizard, will be only 7” N. E. 


PR OB. IV. 


to fnd;: a. any. time, ? to awhet Pari 7 1 4 
World the Sun is Vertical, where it is R. 8 
Ang, n =. 1 
5 

| LEMMA, oy 

The Latitude of the Place, where the Sul fe 

is Vertical, is always equal to the Sun's De 
clination, and its Longitude from the give 


Place to the Time. from Noon, in that Fug ö 
Therefore, 5 
Aft g 


* 
N. 


Chap. 12. the Gros. 


After having brought the Place you ac- 


count from to the Meridian, and fix'd the 
Index to the given Time, if you turn the 


Globe till the Index ſtands at 12 O clock, 


| right under the Declination in the Meridian, | 
is the Place required to be found. 


Again, if you would know the Sun's pre- 


ſent Altitude at any other Place, bring the 
| faid Vertex to the Zenith, 7. e. rectify the 
Globe for that Latitude, and  koep the faid 
Place in the Meridian. 


Then, to all thoſe Places, at the Weſtern 


Horizon, the Sun is riſing, to thoſe on 
| the Eaſt he is juft ſetting ; to thoſe above 
the Horizon the Sun is elevated. as they 
| themſelves are on the Globe : 'Thoſe on the 
| Weſt Side of the Meridian have Morning, 
to whom the Sun is aſcending ; to thoſe on 
| the Eaſt- Side he is deſcending, where it is 
Evening; and to thoſe under the Diurnal 
ö Meridian, it is exactly Noon or Mid-day. 


The Sun' s Altitude, to any one Place, is 


always equal to its own Elevation above the 
Solar Horizon, (Which in this caſe is the 


Wooden Frame) and at any time may eaſi- 


Vl 


| ly be found by rectifying the Quadrant. 


Every Place below the Horizon has dif- 


ferent Degrees of Darkneſs, according to their 
| Diſtance from it. Thoſe within 18 De- 


oo %a@w Cd a5 


N have Twilight; . in the Notturnal Me- 
1 ridian below, have total Darkneſs, or Mid- 


. ; 
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night; to thoſe juſt 189 below the Horizon 
weſtward, the Dawn, or Day-break, is juſt 
appearing ; and to thoſe, as much depreſt be. 
low the Eaſtern Plain, the — is juſt 

departing. 


p R OB. v. 


To explain the Viciſſitude of 175 and Night, 
and in general the Diverſity of Seaſons ; 
alfo to repreſent, at one View, 7h Path of 
every Vertex, and the true Proportion of 


El to all the Inhabitants of the World. 


LEMMA. 


All the Inhabitants of the Earth do hal 
ly enjoy the Sun's Light in reſpect of Time, 
and are equally deprived of it at the contrary 
Seafons ; and as the Sun continues always 
to enlighten one half of it, if there was no 
Refraction, it would be intirely abſent from 
the other at that time. þ 

The illuminated Hemiſphere is that of ; 
the Day, and the opaque one that of N ight, 

Hence, if the Globe be rectified at dit- 
ferent times of the Year, according to the 
Sun's Declination, the wooden Frame will 
become the Solar Horizon, and naturally 
exhibit to you the Diverſity of the Seaſons. Þ 
For the Globe being fix'd in any Poſition Þ 
of this kind, every Parallel of Latitude will] 
be divided into two Parts, one call'd the 
Diurnal, the other the Nocturnal Arch; 
each] 
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Chap. 12. % Gropss. 


each ſimilar to the correſponding Oy, ap 


Night. Therefore, if the Poles of the World 
© be continually elevated, or depreſt ſo as to 


bring the Sun's Place ſucceſſively to the 


Zenith, according to his progreſſive Mo- 


tion in the Ecliptic, you may, at one View, 


by giving the Globe a flow Motion upon its 
| Axis, obſerve in all Parts of the World the 


general Alteration, and Return of the Sea- 


ſons; the gradual Increaſe, and Decreaſe of 
every Diurnal, and Nocturnal Parallel, or 
Path of any Vertices; the Progreſs and Po- 
fition of any Place as it travels Eaſt ; the 
Viciſſitude of Light and Shade; and the u- 
| niverſal Length of Day and Night. 


| PROB. VI. 
Jo explain the Temporary Difference of Me- 


| ridians, &c. 
From what has been ſaid it may be ob- 
ſerved, that the Hour of the Day, to all 
Parts of the World, at any one Inſtant of 
Time, is not the ſame; but varies in diffe- 
ent Places according to the Difference of 
Longitude. Thoſe to the Eaſt have Day 
ſooner, and thoſe to the Weſt have it later, 
than the Place accounted from. Now 15 
Degrees of the Equator, being equal to one 


Hour's Motion in the Equinox, if any Place 


lie Eaſt from another 30 Degrees, there will. 
be two Hours Difference in their Account of 


Plate XV. 


Time; 
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Time; conſequently, when 'tis Noon at the | 
Eaſtermoſt. it will be but 10 o'clock in the i 
Morning, at the Weſtermoſt. Thus the 


Difference of Longitude being given in De 
oy and reduc'd 1 into Time, as above, the 


our of the Day at any one Place, may be 


_ eaſily known all over the World: 


For EXAMPLE 


1 would know the Hour of the Day i 
Conſtantinople, when 'tis 9 © clock in th 


Morning at London. 


By the Gros, 
Having brought London to the Meridia, 


Ke 3 ann S FLY 


and placed the Index to the given Hou: | 
there, bring Conſtantinople to the Meridia 


then will the Index point to the Time here 
which you'll find to be 7 paſt 11. 


The like is to be underſtood of all other 
and may be found in the fame manner 


So when it is 1 2 O clock at London, 


Plate XII. 


( Ileric | | 8 14 3 FA 
Port R | 30 in the 
Vera Crua it 2 30 |. Morning 

ts Peguin >will ” 

Surat * 55 be w 7: 50 | in the 
8 U | Evening. 
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YR OB. VI. 


| By knowing the Time of any particular Phes 


nomenon, to find its Poßtion in the Hea» 
vens, and where it may be viſible, 


The Ru LE. 
Bring that Part of the Globe, to which 


the Sun, Moon, or Planet will be Vertical 
at the given Time, to the Zenith ; then will 
| fach Phenomena as are momentary, be viſi- 
| ble to all the Inhabitants of the Earth that are 
now above the Horizon: and if you rectify 
the Quadrant, and lay it over every particu- 
lar Place, it will ſhew'the Altitude of it; as 
| alſo the Azimuth; oppoſite to which in the 


un Heavens, is the vertic Circle, in which the 


| Object will be found. 


Thus the middle Poſition of an Eclipſe, 


Tranfit, or Occultation of the heavenly. Bo- 
1 
ven Place upon Earth: but for the Begin- 
| ning, and End of the ſame, a new Opera- 
E tion Will be required 


dies, may be nearly determin'd, to any gi- 


P R O B. VIII. 


To find, by the Globe, a true Meridian Line, 
and to FA the moſt natural Principle 


of Dialing. 


The RuLE. 


Place the Globe uponan horizontal Plain, 
and (by Prob, X.) obſerve two equal Alti- 
tudes 


* 
= 
” 


"It will ſhew e by the Interſection 
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tudes of the Sun at different times, one be- 
fore, the other after the Meridian *; and at 
each Obſervation; draw a Line parallel to the 
Meridian; which done, take away the Globe, 
and continue thoſe Lines, till they meet or 
interſect each other; then will the Line bi- 
ſecting this Angle, be a true Meridian. 
However, Care is required in turning the 


Globe about from the firſt to the ſecond 

Obſervation ; becauſe the leſs it is removed 

out of its Place, twall be the leſs ſubject to 
Error. 


2 


CoroLt ARIES relating to Horolo- 


giography. 
I. If any y Tereſtrial Globe be hea out of 


the Frame, and fix'd upon a Pin due North 
and South, in any open Place, the Pole be- 


ing elevated to the Latitude, and the Place 


of the Obſerver upon the Globe turn'd to 


the Vertex, it will reſt upon its proper Na- 


dir Point, . repreſent a true Convex Dial: 


On which, if Meridians bedrawn thro'every 
15” of the Equator, and mark'd accordingly 
with the correſpondent Hours, as at A, &c. 


of 


* Notwithſtanding there is a wall Ker in the above 


Theory, ariſing from the Sun's Declination, when he is in, 
or neat either of the Tropics; yet if obſerv!d with proper 
Inſtruments, eſpecially about the Time of the Equinozes, my 

"wal come very near the Truth. 


| Chap. 12. the GLlosrs. 
| of Light and Shade) when the Sun ſhines 
| upon it, the exact Time of the Day all the 


| Year rotind; alſo to what Part of the 


| World the Sun is Vertical; where he is Ri- 
| fing, or Setting, or in the Meridian; con- 
ſequently, where tis Day, Night, Evening 95 
or Morning; Noon, Midnight, Twilight, 
Ge. 


II. If ſuch a Convex Dial be cut by a 


ww — — TT 


from the Center to the ſeveral Meridians, at 


the Surface, will be the true Hour-lines of 


an Horizontal Dial in that Latitude: And 
the Axis, if remaining as continu'd; will be 
the Gnomon. (See the Fig. at C. 1 

In like manner will the prime Vertical 
Plain become a direct South, or North Dial; 
as any other Vertical Plain may become an 
- Wcrect Decliner according as * Poſition is o- 
be niental or occidental. (Fig. 

o In like manner, an oblique Pin, will be- 
come either 


7 A Reclining9 1 Fig. 1ſt, 


ly An Inclininge Dial, ſuch as 4 2d. Pla. XIII. 


. Or a Polar 5 3 


i 


ot Thus, all kinds of Sun-Dials may be made 


tom a Globe, except that of the Equi- 


Poctial, and thoſs of the Eaſt, and Weſt 
hich Plains paſſing thro' the Poles, would 


never interſect the Hour-Circles, and there- 
„„ fore 


| Plain, torepreſent the Horizon, Lines drawn 


beet ad ons dit 
* *3 © eee 
e 
« 55 «Is. Lal” 4 * 
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fore require each a new Projection, and a 
ſuper- natural Stile. 


N. B. The manner ol projeftiog theſe I 
ſeveral ſorts of Dials is repreſented 1 in Plate 
XIV. Fig. I. and 2. 


III If the lncpretlion of a Globe be 


revers'd, and one Half, or Hemiſphere, (e- 


very way go Degrees from any Place,) be 
paſted into a true horizontal Concave, with 


Hour-Lines, Azimuths, and Almicanthers, 


proper to the Place; and a ſtraight Pin, or 


Wire, with a Ball upon it, be fix'd in "the 
Pole to repreſent the Axis and Center of the 


Earth; it will, (when juſtly placed) exhi- 


bit all the Requilites i in Dialing ; as the Hour 


of the Day, the Sun's Altitude, Azimuth, and 


Declination; his Amplitude, Riſing, andSet- 
ting; the Length of the Day in Babyloniſb, 


Italian, and Jewiſh Hours; and the Sun's 


perpendicular Way over the ſeveral Coun- 


tries, at all times of the Year. 


N. B. This is the moſt natural of all 


Dials, and may be peculiarly adapted to any 


of the Poſitions, mentioned on the other 
ſide. 


188852 


CHAP. 


Chap. g. the * 


1 


0 H A P. XIII. 


| Some general and univerſal TH EO-“ 
| REMS from the foregoing PR O- 


POSITIONS, viz. That 


LL the Inhabitants of the Earth 


IV. The nearer any Place is to the Equa- 


| tor, the leſs is the Difference, in Time, be- 
twixt the artificial Day and Night. 


V. To all the Inhabitants living under 


one and the ſame Parallel, the Days and 
| Nights are equal. 


VI. To all Places within the Torrid Zone 


the Sun is Vertical twice a Vear; to thoſe 
under the Tropicks once; but in any other 
Place never. 


H 2 VII. 


do equally enjoy the Sun's Light, 
in reſpect of Time, and are equally depriv d 
of it. 


II. In all Parts of the Globe, betwixt the 
| Equator and the Poles, the Days and Nights 
| are never equal, but when the Sun is in the 


Equinoctual. 
III. Under the Equinoctial, the Days and 


Nights are equal at all times of the Year, 
and no where elſe. 
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The Us E of Chap. 13. 
VII. In all Places lying betwixt the Po- 
lar Circles and the Poles, the Sun, at a cer- 


tain time of the Year, continues for ſeveral 
Days above the Horizon without ſetting, 


and at the oppoſite Seaſon, is as long with» 


out riſing; and the nearer to, or farther re- 
mote, any Places are from the Poles, the 
longer, or ſhorter, is the Time of the Sun's 


apparent Preſence to, or Abſence from the 
ſame, | 


VIII. The greateſt Latitude of any Place 
is, that of 90 Degrees or, under the Poles, 


IX. The greateſt Longitude of the ſame 
is that of 180% Counted in 


X. The Equator, which in that caſe is 
call'd the S7gnrfeer. 


XI. The Latitude of any Place 3 is equal 
to the Pole's Elevation, 


XII. The Diſtance of the Pole 1 the 
Zenith is equal to the Height of the Equi- 
noctial above the Horizon, and is the Com- 
plement of the Latitude. 


XIII. If it was poflible for a Ship to fail 
quite round the Globe directly North, and 


South, the ſaid Ship wou'd continually 
change her Latitude, without the leaſt De- 
 viation from the Meridian departed from; 


conſequently, at her Return-the People of 
the _ would not differ in the Account of 
Time, 


0 


g Tims, an the Inhabitants reſiding in the 
Place departed from. 


XIV. If a Ship was to fail quite an 


the Globe, due Eaſt, or Weſt, the ſaid Ship 
| wou'd perpetual] y change her Longitude, 
| but not in the leaſt her Parallel of Latitude ; 
and at her Return to the Place of her firſt 
| ſetting fail, by the firſt Courſe, ſhe would 
gain, and by the ſecond, loſe a compleat na- 


tural Day in the Account of Time; 2. e. in 


the former the People of the Ship would 
| reckon a Day more, and in the latter a Day 
leſs, than the inhabitants of the Place de- 
| parted from. 


XV. Ifa Ship 3 was to fail in any oblique | 


| Direction, its Latitude and Longitude both 
| wou'd alter. 


XVI. The Inhabitants of the Eaſtern 


| China account their Time much ſooner 


| than thoſe reſiding to the Welt. 


XVII. No Place is diſtant from another 


XVIII. The viſible Horizon changes as 


| we remove our Station. 


XIX. The Length of the Morning and 


Evening Twilight, increaſes from the Equa- 
tor to each Pole. 


RX, The Amplitude of the Sun, in- 


| creaſes with the Latitude and Declination. 


The END of the Uk of the Glo ES. 
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above 12518 Miles: The Diameter of me 
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A Catalogue of GLOBES and MAPS, made 


and ſold by FOHNSENEX, Fellow of the 
ROYAL. SOCIETY ; at the Globe, againſt St, 
Dunſtan's Church in Fleet-ſtreet, L. ON DON, 


AN Pair of Globes 28 Inches Diameter, fit to adorn the 

Libraries of the Curious. On the Terreſtrial are in- 
1c: ted ail the Diſcoveries and Obſervations hitherto made; 
and on the Celeſtial, are placed all the Stars in Mr. Flam- 


freed's Catalogue, as publiſhed by Dr. Halley, &c. being a- 


bove 2000 more than ever were inſerted upon any Globe. 
The Aſteriims are deſigned fo as to anſwer the Deſcription 
of the Antients, and the Letters of Reference made uſe of by 
Bayer, in his Tables, are inſerted. The Price of theſe 
handſomely fitted up is 25 Guineas. 

A pair of Globes of 17 Inches Diameter, from the lateſt 
Obſervations. Price 61. 

A pair of Globes 12 Inches Diameter, from the lateſt 


Obſervations. Price 3 J. 


A pair of Globes 9 Inches Diameter, ditto. Price 2 /. 
A Pocket Globe 3 Inches Diameter, the Celeſtial being 
the Caſe to contain it. Price 10s, | 

A large Map of England, Scotland, and Ireland, toge- 
ther with ſo much of Germany as includes the Electorate of 
Hanover, and the Dutchies of Bremen and Ferden ; ſhewing 
alſo the contiguous Kingdoms and States, on 9 Sheets of Im- 
perial Paper. Price, on Cioth with Roles, 1 /. 
An Actual Survey of the County of Sarry, on four Sheets. 


Price, on Cloth Roles, 125. 69. 


The Solar Syſtem, deſcribing the Paths of the Planets and 
Comets, &c. Price 25s. 64, 


The two Hemiſpheres, both on the Plane of the Ecliptic 
and the Plane of the Equator ; containing all the Stars in 


Mr. Flamſteed's Catalogue. Price 8s. each. 


The Zodiac, containing all the Stars in the Way of the 


Planets, Price 65s. 


The Map of the City of Saliſpury. Price 2 5. | 
The Map of the Moon after Hewelius and Ricciolus. Price 


15. each. 


I 


A Ser of Two. Sheet Maps, containing all the principal 


 D.viſions of Europe, with ſome of the Sub-Diviſions ; as al- 
ſo antient Greece, antient Italy, the Roman Empire, &c. 
all bound together. Price two Guineas. 
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tercepted by the opaque Body: 
Globes of the Earth, and Moon, are bot 


The DocrRIN E Chap. 1. 


The Word Eclipſe is deriv'd from the 
Gree? ih (FEcleifo,) ſignifying to faint, 
or ſoon away; fo ſick, and dying Perſons, 
when a death-like Faintneſs, or Swooning 
Fit came upon them, were faid by the 


Greeks to fall into an Eclipſe, In like man- 


ner, the Luminaries ſeem to vaniſh and 
grow dark when an Interpoſition of the 


Earth, or of each other, deprives us of their 
Light; and at ſuch a time the Sun, or 


Moon, is ſaid to be eclipſed. 
The Cavss is this. 


All dark Bodies expos'd to the dired 
Light of the Sun, caſt a Shadow behind 


them; which is nothing but the Loſs, of 


Privation of Light, in the Space oppoſite 
to the Sun, by reaſon the Sun's Rays are in- 


opaque Bodies, which borrow all their 


Light from the Sun, when either interpoſes, 


the other muſt in ſome meaſure be obſcur'd; 

as the Earth at A, and the Moon in B. 
Hence it appears, that a Solar Eclipſe is 

cauſed by the Interpoſition of the Moon 


between the Sun and the Earth; and a Lu- 
nar one, by that of the Earth betwixt the 
Sun and Moon. | 


Let S repreſent the Sun, D the Earth, M 


the Moon, and E her Shadow, by which 


'tis evident, there can be no Line draw! 


fromC 


and as the 


4 


Chap. 1. of EcL1esss. 
from any Part of the Sun to any Point in 
the Space I H, upon the Earth's Surface, 
but will fall upon the Globe of the Moon ; 
and ſince the Moon is a dark Body, it will 
not ſuffer any Ray to paſs thro or illuminate 
the Space I H; therefore that Part of the 

Earth muſt be depriv'd of the Sun's Light. 


N. B. This can never happen but when 
the Moon is in conjunction with the Sun; 
for at no other Time her Shadow is caſt up- 
| on the Earth. : 


| The Moon being leſs than the Earth, her 
| Shadow can never cover the whole Globe, 
only a Part of it, ſuch as IH; and total 
| Darkneſs is but to thoſe Inhabitants, on 
whom the Shadow falls. The circumja- 
cent Places will be illuſtrated with ſome of 

W the Sun's Beams, call'd the * Penumbra, 
(or a lucid partial Shadow ;) which will 
have different Degrees of Illumination, ac- 
W cording to the Diſtance from the Center of 
the real one: without this Penumbra all 
the Sun's Body will be ſeen at the ſame time, 

and no Eclipſe perceiv'd at all. OR 

Let S repreſent the Sun in the Equinoc- 
tal, and E the Earth; then will A be the 
Moon conjoin'd with the Sun, to the South 
: Pole; B a true Conjunction at the Earth's 
ſ . Center, 


hg. The Inhabitants here will only ſee a part of the Solar 
| Diſk obſcure, which will appear to be more or leſs in pro- 


__ as they are ſituated nearer or farther remote from the 
enter, 


Ji) WF [11 
HORS -13 4 3662 


Fig. 2. 


The Doctrine Chap. 1. 


Center, or in the Equator, and C the Moon 

conjoin'd with the Sun at the North Pole. 
| Now 'tis manifeſt, when the Moon is at 

B, her Shadow falls in the Torrid Zone; and 


Cl 
To 


conſequently, muſt take away the Suns 


Light from that Part of the Globe; when, 


at the fame time, to the North and South E 


Poles, only part of the Sun's Body will be 
darkned: and when the Moon is centrally 
conjoin'd at C, the Sun may be totally e- 
clipſed at the North Pole, when at the ſame 
time, to the South Part of the World; is 


free from the leaſt Obſcuration. 


Hence the Penumbral Cone is determin'd in 


this Manner. 


Let A repreſent the Sun, E the Moon, 
D the Earth, C the Moon's opaque Shadow, 
and A, E, D, a right Line joining the three 
Centers: draw the Line F G from the ſu- 


perior Limb of the Sun to the Earth's Sur- 


face, touching the inferior Limb of the 


Moon, and the Line H I from the inferior 


Limb of the Sun, touching the ſuperior 


Limb of the Moon ; and they will inter- 
ſect each other in the Point K; which Point 
will be the Vertex, and the Line K N the 
Axis of the Penumbral Cone. About which, 


if the Line K G or K I be made to revolve, 


it will deſcribe the Limits of the Penumbra 


upon the Earth's Surface, and is here repre- N 


ſented by the faint Shadow LM. 


To | 


Chap. 1. of EcLirsss. 


can be involv'd in this Penumbra. 


(FiRsT,) 
Let us ſuppoſe the * Angle of the Cone 


(without ſenfible Error) equal to the ap- 
parent Diameter of the Sun; then, in the 


Triangle K, O, E, right-angled at O, is gi- 


ven the Seeni-Diameter of the Moon O E, 

and the Semi-Angle of the Cone O, K, E, to 
find the Diſtance of the Moon's Center from 
the Vertex K: which when known, added 


will give the whole Height of the ſaid Cone 
Triangle D K I, is given the Sides D K, 


land DI, together with the Angle DK I; 
hence, will be found the Angle ND], whoſe 


Meaſure is the Arch I N, the Semi-Diame- 


ter of the Penumbra upon the Earth. 
After the ſame manner may be found 


the Quantity of the Earth involvd in the 


real Shadow, But if the apparent Diameter 
of the Sun exceed that of the Moon, the 
real Shadow will not reach the Farth+: in 
this caſe, there may be a central Eclipſe of 
he Sun, but not a total c one, 


Y V 


As 
®--As demonſtrated by Dr. Kei! in his Aſtronomical Lec-. 


tures, p. 116. 
+ This is call'd an Annular Eclipſe, the Moon's Body 


SS 


1 
ö 


be gth, 1867; and ſuch another paſſed over the City of 
abu, on the 18th Feb. 1736- 7, in the . 


To know how much of the Earth's Surface 


to the Moon's Diſtance from the Earth, 


from the Earth's Center: then in the oblique 


Appears in the Sun's Diſk, ſurrounded by a bright luminous 
Circle. Such a one was obſerv'd by Clavius at Rome, Aprif 
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As tis evident there can be no Eclipſe 
| of the Sun, but when the Moon is in the 
| Change *; ſo there can be no Eclipſe of the 
M oon but at the time of the Full: and ſince 

there is a new and a full Moon every Month, 
it will be proper to give a Reaſon why there 
is not an Eclipſe at thoſe Times every Month 
too. If the Moon's Orbit lay in the Plain of 
the Earth's Orbit, 2. e. if thoſe two Plains 
were to coincide in a Plain paſſing through 
the Sun, there wou'd be a total Eclipſe of bet 
the Moon at every Full; and conſequently Po. 
a central + Eclipſe of the Sun at every 
Change. e the 
But the Orbs of the Earth and Moon (be. the 
ing placed obliquely, and not both in the 
ſame Plain) interſect each other in two bot 
Points, (calld Nodes) where the Moons bie 
Orbit is ſound to be inclined to the Eclir- Ita! 
tic in an Angle of about five Degrees: there-· mo 
fore, the Moon may be in ſuch a Poſition t 2 
from the Nodes, as to paſs the Oppoſition, Orb 
or Conjunction, either too high or too lot 
to fall into the Earth's Shadow, or to have Sole 
her Shadow or Penumbra fall upon the that 
Earth. Hence 'tis very poſſible, every fullſſ#24 


and 


Then only the Moon is in Oppoſition to the Sun, ant 
near the Earth's Shadow. 5 

I This is but very improperly attributed to the Sun, be 
cauſe it is really an Eclipſe of the Earth; for all the time 
the Sun retains nis Own Light without the leaſt Diminution 
and only choſe Inhabitants of the Earth that are under th 
Shadow of the Moon, or of the Penumbra, are du) en 
clipled. | Artic 


Chap. 4. of EcLiesss, 


and new Moon may not be Eclips d. And 
it will further appear, that no Eclipſe can 
happen but when the Moon is near one of 
her Nodes; conſequently, the Quantity of 
Obſervation depends upon the Diſtance from 
it: And of both kinds, may be either total, 
partial, or central. 
Leet E repreſent the Earth, 888 3 different pute II. 
Poſitions of the Sun, and MMM MMM Fig. + 
various Places of the Moon in her Orbit; 
let us now ſuppoſe a Conjunction or an Op- 
| poſition to be made at C, at both which 
W Places the Moon happens to be exactly in 
the Nodes; conſequently, in either of them 
there will be a central Eclipſe. Again, let 
us imagine the true Syzigie at Dor E, in 
both thoſe Points the Moon has conſidera- 
dle Latitude, and can only produce a par- 
tal Eclipſe. Farther, if the Moon be re- 
noved to G, or H, there will be no Eclipſe 
it all. Thus, in any Part of the Moon's 
Norbit, by knowing the Moon's Diſtance from 
wſcither Node, the Limits of Eclipſes both 
eVolar and Lunar, may be eaſily determin'd; 

that of the Sun will be found nearly * 189, 
ul end that of the Moon 129. 5 
nd Now from the Horizontal Parallaxes of 
the Sun and Moon, and their apparent Semi- 
uDiameters, the Poſſibility of a Solar Eclipſe 
bes thus determin'd. „ : 
10 „„ Let 
- bl * Hence it is that Eclipſes of the Sun, in general, are 


ore frequent than thoſe of the Moon; although in any 
articular Place they are much fewer. 


Plate III. 
Fig. 5. 
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Let A repreſent the Sun, B the Earth, and 
C the Moon; then the Angle HE G will 
be the apparent Diameter of the Sun, ſeen 


from the Earth's Center, and QE R the ap- 


parent Diameter of the Moon ſeen from the 
ſame Place, (conſequently her Shadow:) 
Hence, L K. M will be the Penumbral Cone; 


limiting the utmoſt Extent of ſuch an E. 


clipſe, and W the Quantity of the Earth's 
Surface involv'd in the real Shadow at the 
ſame time. Now to find the apparent Dia- 
meter of the Penumbra in the Moon's Orbit, 
we have given the Points L and M, upon 


the Earth's Superficies; to which, when the 


Moon is at C, the Circles X Q and RT 
will repreſent the Sun's apparent Diſk free 
from Obſcuration. 

To the Inhabitants at L, the Moon's 
North Limb will juſt touch the Sun's South 
one, and may here repreſent the beginning 


of an Eclipſe; when, at the fame time, to F 
the People at M, the Moon's upper Limb 3 
will juſt go off the Sun's lower, repreſenting Þ 


to them the End of an Eclipte. | 


Thus it appears, that the Diſtance of the ti 


two Centers, S and Y, is equal to the ap- 


parent Diemeter of the Penumbra ; where- Þ 


fore upon F, with the ſum of the Semi- Di- 


ameters of the Sun and Moon (equal to the 


Angle FM V) deſcribe the Circle 8 VP, 

and it will W the Penumbra in the 0 

Moon's Orb. 
N. B. 


* Fe) N W 
8 


| the Moon perpendicular to the Equator, and 
N the North Pole, L will be the North Limit 
| and M the South Limit of the ſaid Eclipſe. 


| the Earth's Diſk in the Moon's Orb, 
| have given the Horizontal Parallax of the Sun = view- 
ND E, and EF N the Horizontal Parallax 3 
of the Moon : draw the Line I O parallel G 
DKE, 
N | be equal. 
FN O (equal to the Moon's Horizontal Pa- rizontal 
| rallax) take the Angle T NO, that of the Parallax. 
sun, and there will remain the Angle ENT 
| equal to the apparent Semi-Diameter of the 
| Earth's Diſk in the Moon's Orb. Hence, p. 29. 
upon the Center F, with the Difference of 

the Horizontal Parallaxes of the Sun and 

Moon E IT, deſcribe the Circle X I. id 


it will repreſent the ſame. 


| numbra fall within the ſaid Diſk, there can be 
| no Eclipſe: for let E be the Diſk in the Eclip- 
tic, and F the Penumbra in the Moon's Orbit, 
F & is the Diſtance of the Luminaries from 
the Node: Here 'tis plain that the Moon's 

Latitude is greater than the ſum of the Se- 
mi Diameters of the Diſł and Penumbra, and 
ther tore no Eclipſe can happen to that Part 


of the Moon's Orbit. 
| Semi-Diameters of the Diſk and Penumbra Eciipte, 


Chap. 1. of EcLieses. 


413 
N. B. If in the above Figure, C repreſents 


Again, to find the apparent Mo o The 
U Earth's ap- 


arent 


is always 


then will the Angles EDN and D equal to 


10// the 
Therefore out of the Angle sun, Ho- 


Euclid 1, 


Now, as was ſaid before, if none of this Pe- Fig. 6. 


Toknow 


whenthere 
But if the tum of the will be an 


ana When 
I Dee 
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be greater than the Moon's true Latitude, 
as at C, then an Eclipſe to ſome Place muſt 
happen unavoidably : And if the Moon“ 
Latitude be leſs than the Semi-Diameter of 
the Diſk, as at B, the Eclipſe will be cen- 
tral, and ſomewhere may be total. And 


farther, if all the Penumbra fall within the 


Diſk, as at A, the ſame for ſome time may 
be general. | 

N. B. In Eclipſes that are partial, the 
Center of the Penumbra falls without the 


r 


q G H A P. Il. 
The Geonietrical ConflruSGicn of Solar 


Ecriesss for particular Places 


4 the Earth. 


OW to repreſent the Path of any 
Vertex upon the Earth's Diſk, as alſo 
| to Arvide the fame (being no more than an 
| Orthographical Projection of the Sphere) have 
been largely ſhewn by moſt of our Aſtrono- 
mical Authors; but, however, not to leave 
the young Students in the dark, ſuch I mean 
as may not be perfectly acquainted wh 
| Spherical Trigonometry, I ſhall in the fir 
place exhibit the Manner of doing it here. 


LEMMA. 


LI; To an Obſerver in the Sun, the Earth's 11 
enlighten'd Hemiſphere would appear a ſu- =_ f 
perficial Diſk : to him, the ſeveral Parts of Is 104 
Land and Water would directly appear as if 1 | 
projected on a Plain; conſequently, if cir= Wk 
cular Lines, ſuch as the Meridians, Paral= Tell 
lels, Sc. were drawn or imagin d upon it, 
there may be conceiv'd an Orthographicl 
pl Projection of the Sphere. 


II. Every Place upon the Earth's Surface, Wk 
to the Eye as above, in each diurnal Revo- 13h: 
I 2 lution, "BY 
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lution, apparently deſcribes an Elliptical 


Path, (or otherwiſe a right Line) parallel 


to the Equator ; the Axis of which, at dif- 


ferent times of the Year, is variouſly incli- 
ned to the Right, or to the Left, from the 
Axis of the Ecliptic ; 7. e. | 


III. During the Sun's Progreſs thro' the 


Summer and Autumn Signs, (viz.) &, &, , 


=, "L, and *, the Axis of the Earth projected 


on the above Plain, lies to the Left of the Axis 
of the Zodiack: but if the Sun be in any of the 


other oppoſite Signs, it will on the contrary 


be thrown to the Right. If the Sun's Place 


be in any of the North Signs, z.e. Y, 8, U, 
Sc. the North Pole will be enlighten'd ; 


CoRoLLARY. 
The conjugate Diameter of every Ellipti- 


cal Path, apparently increaſes, and decreaſes, 


as the Sun's Declination doth increaſe or de- 


' creaſe. If the Sun is in the Equinoctial, the 


Path of each Vertex will then be a Right 
Line, but at all other times orbicular. 


VN. B. The tranſverſe Diameter of the | 


Ellipfis, repreſenting the Path of any Place, 


is always equal to twice the Sine Comple- 
ment of the reſpective Latitude; and the 
conjugate one, to the Difference of the Sines, Þ 

1 5 betwirt 


but if otherwiſe (to the South) 'twill be ob. 
ſure. 


1 
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betwixt the Sum and Difference of the two 


Complements, Latitude, and Sun's Decli- 
nation. 


P R OB. I. 


To repreſent the Path, or Way of any 2 


tex on the Earth 8 Diſe, as view'd from 
{| ANG 


The General RU L E. 


Having drawn a Circle as A, B, C, D, let plate Iv. 
it be ſuppoſed to be the Earth's enlightned Fis. 7 
Diſk; then by two Right Lines paſſing thro' 
the Center, croſs it at Right Angles : ſo will 
one of them repreſent a Part of the Ecliptic, 
as E F, the other its Axis, as G H. O is the 
Vertex Point, or where the Sun is in the 
Zenith, and B and D the Ecliptic Poles in 

| the Solar Horizon. 

Nov as the Obli quity of the Ecliptic is 
nearly 23® : 3o', ſet this Diſtance from B, 
both ways, to Land K, then draw the Line 

IE, and ſomewhere in it you'll find the ele- 

| vated Pole thus. 

Make half this Line, (viz.) 14. equal 

| to the Radius of a Line of Sines, and upon 

it ſet off the Sine of the Sun's Diſtance from 
the ſolſtitial Colures (which is here repre- 
„ſented by the Axis BB) from L, towards 
or EK, according to what Quarter of the 
e Ecliptic the Sun is in ; that is to fay, if the 
„ Sun's Longitude be given in M, X, , Y, 8, 
t or A, the ſaid Diſtance will be from L towards 


13 K; 
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K; but if in any of the others, from L to- 
watts I. Thus let the Sun be ſuppoſed in 
the beginning of Taurus, or at the end of 
Aquarius, the Pole will be found at P: if in 
the former, twill be viſible; if in the latter, in- 

| viſible; being then remote 1 obſcure: thro 
Shieh ind the Center of the Diſk, if you 
draw the Line MN, 'twill repreſent the 
Axis of the World: and in this caſc 4 will 
be the North Pole, 


N. B. When the South Pole i elevated 


it may ealily be conceiv'd, (every Plain lying 
in oppoſition) that the above Rule will be 
reverſed. 


Again, to delineate the Ellipſis which 
any given Place upon the Earth deſcribes in 
24 Hours ; if 1 in North Latitude, and the 


| Sun be in 
| S or the GEES bn p NE 
3 Northern 8 Diſferetic 
and Decli- +: Southern $25, rs Sum | 
nation of 


ns of the Sun's Declination and the Pole's Ele- 
1e "RN vation will be the diurnal Interſection, or 
ofdiffererethe Sign of the Sun's Meridional Diſtance 
kind. that Day - — from the Path of the ſaid Place, 
. and for the Nocturnal Inter ſection of the 
farce; the direct contrary; 1. e. if their Sun 
be that, their Difference will be this. 
T Thus, ſuppoſe I would repreſent the Path 
bf Bond in the foregoing Figure, the Sun 


Tien! being in the laſt Seruple of Aries, or 


at! 


D Pb EEy 
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| at the beginning of Taurus; his Declination 
at that time will be 11? : 


L er3 | 320 North, the ſum is 63" 2 and 
the Difference 402 : 30 


30“ North; 


this 
| added to, and ſubſtracted from the Latitude 


Make the Semi-Diameter of the Diſk, 


the Radius of a Line of Sines from which 


take thoſe two laſt Numbers ſeparately, and 
place them upon the Axis from the Center, 
| © towards the Pole * P, the former 
will be the Nocturnal Interſection of the 


Arch and Meridian; the latter XII, the viſi- 
ble one, or that of the Day. Again, biſeck that 
Part of the Axis 12: XII at Right Angles in 


R, and on this Line place the Sine Comple- 
ment of Latitude both ways, from R to VI 
and 6; thus will be had 185 extreme Points 
of each Diameter, thro' which the Ellipſis 
| Now to determine 2 

ſufficient Number of other Points, in order 

to be as near the Truth as poſſible in pro- 

tracting the ſaid Ellipſis, make R 6, and R 


or Curve is to paſs. 


XII, each the Radius of a different Line of 
it from the firſt, 


| 8 


then, 


you take the 


vines in Degrees from the Meridian, of ſuch 
Hours, or Parts of Hours, as is requir'd to be 
en in the Path, and place them ſeveral- 
ly in the ſame tranſverſe Diameter both 
Ways, from R towards the Horizon, and 
from the Points ſo made, erect as many Per- 
pendiculars, ſuch as 20% 5, 40", 40, 10%, 


% , 1, Ce. equal to the Co- Sine 
I 4 


of 


* which if 
(12) il 3 


ted. 


i 
i! 
Na 
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of the ſaid Arches, to each reſpectively taken 


from the other, or ſecond Scale, you will 
have 24 Points, or Hours, with other Sub- 
diviſions, r epreſenting the true Way and ex- 


the Day or Ni ght. 


In like manner may be projected che Pa- 
rallel of the ſame Place at any other time, 
and of various Places at the fame time, Sc. 


To in ante which, ales the two follow. 


ing EXAMPLEs: 


Firſt, Of: London in Fanuary, the on 
being in 30 of . 


Secondly, Of Rome, at the Summer Sol. 
ſtice. | 


to which the Sun appears to rite and let: 
find which more exactly, if requir'd; 
Lay the Latitude of the Place on the Pe- 


riphery of the Diſk from A to B; from B 


draw a Parallel to the Diameter, as B C; 


that done, ſet off the Sun's Declination from 

E to D, and draw the Line SD. Then will! 

the Piſtance from 8, the Center of the Diſk Þ 

to F the Interſection, applied on the A xb 

from 8, gives you a Point as T; thro' which, 

ix a Line be drawn at « Right Angles to the! 
| VI Meridian, c 


- b; 


the ſaid Vertex, at any time of 


— 


J. B. Thoſe two Ponte ER the Path | J 


city the Limb of the Diſk, are the _ | 


| 


—— 


ww» 
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| Meridian, 
Gand , the Points requir d. 


10 


from the Sun. 


of ECLIPSES. 
it will cut the Circumference i in 


PRO. II. 


To Conſtruct the Appearance of a Solar E- 


 chipſe to any particular Place, &c. 


Before we can come at the Geometrical 
Solution of this Problem, we ought to be 
well acquainted with the general Calcula- 


tion; at leaſt to be Maſters of the Sb 
Particulars, (V1S.) 


I. The middle Time of the Eclipſe, or 


of the neareſt Approach of the two Centers; 
i. e. of the Diſk and Penumbra. 


II. The Moon's Latitude, at the true Con- 


junction, at the ſame time. 


III. The Semi-Diameter & the Sun. 
of the Moon. 
— of the Dilk. 


of the Penumbra. 


I 


VII. The Inclination of the Moon 8 Or- 
bit with the Ecliptic. 


And 


VIII. The hourly Motion of the Moon 
A 


IX. Laitly, x the Sun s Declination, 


I22 


Plate V. 
Fig. 10. 
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All which, being accurately known from 
Aſtronomical Tables, | ſee the Nor Es below] 
we may in the next place proceed to repre- 
ſent the Moon's Way, or Path of the Penum- 
bra over the Earth, and how to divide the 
ſame to any given Place. | 
Having deſcribed the Circle ABCD, as be- 
fore, to repreſent the Diſk, and upon it the 


Path of the Place, &c. draw a perpendicu- 


lar to the Moon's Way thus; from a Line 


Anno 
Pen. 1715. 
In the 
Morning 
Sun in 8 
129 140 
41%. 


of Chords, equal to the Radius of the Diſk, 


take the Inclination of the Moon's Orb with 
the Ecliptic, and lay it on the Perimeter of 
the Dijk, as from B to E, and draw the 
Line EQ: fach a one will repreſent the 
Perpendicular requir'd. | 

Again ; from a Scale in proportion to the 
Ditk, take the Moon's Latitude, and place 
it on this Line, as from © to H; through 


NorTzs. Per Example. 
23 
214 : 42 18 PM. 


— 
+ 
— 
ad 


- N — - 


＋ . 


5 > was 


4: 32 ::45 
5 34: $2 
| | 35: 35 


490 L115: 34 : 42 


* Sun's Eclipſe 
April 21, the 


* 
. * 


0 Own 


+ If the Moon's Latitude be either North Deſcending, or 


South Aſcending, this Line will lie to the Right-Hand of the 
Ecliptic Pole; but if otherwiſe, i. e. North Aſcending, or 
South Deſcending, to the Left of the ſame, 5 
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H draw a Line, ſuch as I K, at Right An- 
gles to © E, (now ſuppoſed the Axis of the 
| Moon's Way) and it will repreſent the Path 
of the Penumbra, or of the Center of the 

general Eclipſe, LO 
Nov to divide the ſaid Path properly to 
the Time, at any given Place ; firſt, fix the 
Time at or near the middle; according as it 
| happens, by making proportionable Allow- 
| ance, as the Minutes more or leſs require: 
then, from that Point, by the hourly Motion 
of the Moon from the Sun, the Motion of the 
| whole Duration may be divided into Time, 
| which if mark'd reſpectively, will ſhew the 
Place of the Penumbra in its Paſſage over the 
| Diſk, at every Hour and Minute of the faid 
| Continuation. 5 5 
Thus, according to the hourly Motions of 
the © ſrom the ©, ſuppoſing the middle of 
an Eclipſe, at London, to be 42/ paſt 9 o- 
clock in the Morning, the Path mult be di- 


F vided, Sc. as in the Figure, Plate Ve 
No T Es. 
As one Hour of Time is to the hourly Motion in Minutes 1 
and Seconds of the Moon from the Sun, ſo is any Number 1 
of Minutes in Time to Minutes of Motion: hence by the fore- We 
Loing Calculation, 603 1 35:30 35” :: 42 18”: 25 6 Fig. 10. 104 
which, plac'd in the Path from a to b, gives the Place of the : 114 
Center (Penumbra) at 22 Hours, or X o' clock. | | ij 1 003 
In the foremention'd Eclipſe, proceeding as above direc- Hl i 
ted, the Points for 11 ol clock and , by opening your Com- = 
| paſs to35/: 35“ will be found at Cand D. The reſt, as is Fig. 10. Mill 


; Tepreſented in the Scheme, from which you may learn to 1 
divide, ſubdivide, and mark the ſame accordingly. 4 x 
N | | To Wh 


Is 74 
ne 
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In like manner, if regard be had to the 
Difference of Meridians, any Path may be 


divided to different Places. 
n 


1. To deter nine the ahparent Time of the 
Beginning, Middle, and End of an E- 
Arien PF 
Take between your Compaſſes, in propor- 

tion to that of the Diſk, the Semi-diameter 


of the Penumbra; and with one Foot in the 


Moon's Way, moving it from the Left-hand 


Fig. 10. 


Fig. 10. 


parent Centers, (O and C) upon which, if two Circles be 
drawn, i. e. one upon M =to 13“: 58%: the Semi-diameter 
of the Sun; and another upon N = to 160: 46" that of the 


towards theRight, find ſuch a Point, that the 
Compaſſes ſo placed, as at e, the other Foot 
may fall upon the fame Hour, and Minute, in 
the Path of e any given Vertex, as at g; thus 


will each Leg point to the Beginning of the 


Eclipſe, at that Place. 

Again, your Compaſſes remaining at the 
ſame Extent, find another Point in the ſaid 
Path, on which, if one Foot be plac d, the 
other as be fore may cut the ſame Hour, and 


Mi 


„ 


To determine the Requiſites at London. From any Scale 
of equal Parts * 5145 30” the Radius of the Diſk, take the 
Extent of 32':.45” rhe Semi-diameter of the Penumbra; and 
that Diſtance apply'd from one Path to the other, as is taught 


above, you'll find both pointing to 8® : / the Time ſought, 


Likewiſe at the End, upon K and L, there ſhewing the 
Hour 24 paſt 10. Again at M and N, the equal T1 imes in 
a Ferpendicular to the Moon's Way, you'll find g®: 24“ the 
greateſt Obſcuration, or the neareſt Approach of the two ap- 


Noon, from the lame Scale. 


The 


Chap. 2, of EcLirsss. 


Minute, in the Path of the Place; then 


will either Point ſhew the End of the E- 
clipſe. 


2. To find the Middle. 


Apply the one Side of a Square to the 
Moon's Way; ſo placed, move it backwards, 
or forwards, until the other Side cut equal 


| Time in each Path; 2. e. the ſame Hour 


and Minute in one as in the other; the Time 


| fo found will be that of the greateſt Obſcu- 


ration. 


3. To find the number of Digits * eclipſed. | 


This is known by deſcribing two Circles 


upon the two laſt Points, which determin'd 
the Middle of the Eclipſe, 7. e. one upon 
the Place, with the Semi-diameter of the 
Sun; the other i in the Moon's Way, with 
| the Semi-diameter of the Moon. Thus will 
the Quantity obſcur'd be ſhewn in the Sun's 
Diameter, cut by. the Moon's Limb. 


4. 
NOTES. 
The latter will cut off from the former juſt ſo much as the 


| viſible Obſcuration will be. In this manner you'll find the 
preceeding Eclipſe at Londen will be total, and exactly 12 


Digits. 
N. B. The Air happening to be very clear when this E- 


elipſe was obſerv'd, ſeveral of the Planets and. fix'd Stars 
during the time of tocal Darkneſs, became viſible to the 
; naked Eye. 


*A Digit is the twelfth Part of the Sun's Diameter. 
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4. How to project the 2 Appearance 
/ the EcLIPSE. 


Let M repreſent the Sun, and N the 
Moon, at the middle of the Eclipſe, draw 
the Tins OMV, as alſo M N, then will 
© V repreſent the Ver tic Circle; and VMN 


the Angle of Obliquity, as made by the Line 


of Connection M N. Conſequently O, be- 
ing the Vertic Point of the Sun's Limb, if 


the ſaid Lines be revers'd, as in the Fi- 


gure, the Poſition of the viſible Eclipſe, 


with reſpect to a Perpendicular paſſing thro 


the Sun, may be naturally ſhewn, not only 


at the Middle, but if required at both the 


Beginning and End. 

In Eclipſes that continue for ſome time 
total, or annular, if inſtead of the ſum of the 
Semi- Penumbra of the Sun and Moon, you 


make uſe of their Difference, 1. e. inſtead of 
the Penumbra for total Darkneſs make uſe 


of the Umbra, you may eaſily find the Be- 


pinning and End of the ſame, 


N. B. The Way of the Moon's 1 5 
Ec. over England in this Eclipſe, was, as 8 i 


repreſented | in Plate XII. 


P R OB. 


the 


; 


To find, at any Time, and in any 
Path upon the Earth's Surface, the Species 


numbral Section; 
Dimenſion of it from a Scale of Sines, in 
proportion to the Radius of the Diſk, and 


the Seaſons of the Lear, and Time of che Day. 


Chap. 2. of EcL1ysxs. 
PROD It 


part of the 


of the total Shadow, or 
lion of the Penumbra. 


The General Ru lr. Ds 
Upon the Center-Point, as at A, deſcribe 


of the annular Sec- 


a Circle equal to the Difference betwixt the 
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apparent Diameter of the Sun, and Moon ; Pla. VI. 


this Circle ſhall project upon the Globe the 
true Quantity of the ſaid Shadow, or Pe- 
therefore, if you take the 


transfer it upon a Plane, you will have the 
true Poſition, Figure, and Direction upon the 


Earth; which; in all Parts of the World, but 
| where the Sun is Vertical, will be an Ellip- 
ſis, and more or leſs irregular, according to 


its Diſtance from the Solar Horizon &. 
The Obliquity of this Figure intirely de- 


F pends upon the Sun's Altitude; and in E- 
| clipſes that happen near the Horizon, is very 
much diſtorted during its Stay on the illu- 
minated Hemiſphere; upon every different 
Country, it is continually changing its 


Shape, and putting on a new Fe orm, ſuch as 
A, Bor C. 


N. B. 


* The Direction of the Middle! is various, according to 


plate VII. 
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N. B. The Section of every Cone, Ge. 
made by a ſpherical Surface, is not eaſily de- 
termin'd any other way but by Conſtruc- 

tion; in the vaſt Penumbra it is beſt under- 
ſtood by throwing a diſtinct Shadow upon a 
round Ball or Globe. 


Ln) A Puna 3 


The longer or tranſverſe Diameter always Þ 1 
_ coincides with the Line of the Sun's Azi- Þ 1 
muth ; the Conjugate is at Right Angles to t 
Let E be the Earth's Diſk, A the Moon' 
Center in the Line of her Paſſage over it, 
6 NO, and the Circle BCD F the Space or 
7 Portion of the Earth's Surface to be deline. f 
1 ated. Draw the Diameter G A H, and at 


Plate VI. Right Angles to this, the Line J K paſling | 
thro' the Center of the Penumbra: alſo 2 1 
Perpendicular to the Path, as L M. Now ur 


if to theſe be drawn other Lines parallel I th 
ſuch as ab, cd, ef, gh, ik, Im, no, and 
pq equal to the Radius AB; then will anc, th 
fmh, and im be the true Dimenſions off 
the ſaid Shadow, or Penumbra, in all is 
parts from the Center, 1. e. i m- will be the, .q 


ſhorteſtY 

"WO TE „ 

That narrow Compaſs call'd the Umbra, or the ſmall is n 
Annular Space of the Penumbra, approaches nearly 10 4 fron 
Plane; being the Section of a Cone cut by a Spherical Surface: tion 
whence it will appear (Eaclid's Elements L. III. P. 6) that at N 
the proper Center or Axis of the Cone, is not the real Cen T I 
only 


ter of the Eclipſe. | 
es 5 The 
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ſhorteſt Diameter, and o 
will be the perpendicular Breadth, and fh 
the Obliquity: Which, if meaſur'd in De- 
grees, and reduced into Geographical Miles, 


| you may eaſily know both its Limits and 
Direction. 


Thus, it was found, in the great Annu- 


q the longeſt; ac 


lar Eclipſe of the Sun, Anno 1737, that the 


$ Moon's Penumbra was thrown upon the 


the Earth, to us in Europe, as is repreſented * 
| in Plate VII, at C. 


SCHOLIA. 
The Duration of total Darkneſs, and con- 


Plate VII. 


ſequently the Extent of the Umbra, Pe- TheMoon 


numbra, or intire Eclipſe to different Places, 
along or near the Path of the Moon's Cen- 


is nearer ta 
'the Earth 
when in 


ter, is vaſtly various, upon account of the che Zenith 


unequal Elevation of the Luminaries above 
the Horizon; for the Moon is much near- 


of any 
Place, by a 
ſixtiethpart 


er to the Earth when ſhe is in the Meridian of her Di- 


than when ſhe 1s riſing or ſetting; and in 


ſtancefrom 
us, than 


Co 1 wha is 


in the Ra- 


* See the geometrical Conſtruction of that Eclipſe, Pr in- tional Ho- 


| ted for Mr. Senex. 

Nor zs., | 
| The Duration of the Solar Eclipſes in any particular Place, 
is more or leſs according as they happen nearer to or farther 


from Noon; by reaſon, near 6 O clock, the diurnal Mo- 
don conſpires with the Ecliptic one leſs than at 12 o'ciock 


The Velocity of the Shadow i is very unequal ; ariſing not 
only from the Inequality of the Moon's own proper Motion, 
The [at alſo trom the oblique Variation of every Horizon ; bur 


rizon. 
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Conjunctions, which happen near the 
Zenith, this is very conſiderable ; therefore 
in order to obtain a diſtin Knowledge of 
the ſame, and the accurate Determinations 
of them, a particular Allowance muſt be 


made, 


Of the general Tranſit of an EcL1Psx, &c, 
and how to find the Time and particular 


Place of the Beginning, &c, of the gene- 


rat ECLIPSE. 
Let BR CN repreſent the Earth's Diſk in 


the Ecliptic, BC and FK, Sc. the Moon's 
Way or Paſſage of the Penumbra over it; P 


the North Pole. Now, the Time when the 


plate vIII. Moon's Center will be at FD IH ME and 


R, is requir'd. In the firſt place here is given 


FO S to K O, the Sum of the Semi- dia- 
meters of the Diſk, and Penumbra ; ſecond- 


ly, DO OE, the Semi-diameter of the 


Diſk ; and laſtly, MO, the neareſt Ap. 


proach of the Luminaries to the Center of þ 
the Diſk, to find FO H, and DOH, the 
two Angles of Incidence. By the Solution 

of a Right-angled Triangle, (having found 


the Reduction MH) ſay, As OP or DO 


NoTts.: 
as the Latitude and the Longitude of any Point, in its Di- 


kreection, may be eaſily known, there can be no great Diff: 
culty 1n finding it, | 


MIO KMKMHAa 


EN: = wy &._ fond af oth thin SS 


18 to Radius, ſo is HO to the Sine Com- l 
plement of the Angle HO F, or DO H: 
| | | Then i 


Chap. 2. of EeLIPs Es. 
Then to find the Semi-duzation F H, or 


Tf HK; thc Analogy is, as Radius, is to F O: 


{ is the Angle of lacidence FOH, toFH, 
* In like manner may be found D H to 
HE, which, if divided by the hourly Motion 
of the Moon from the Sun, will give each 


reſpective Arch in Time ; this added to, or 
ſubſtracted from the Time of the greateſt | 
Obſcuration, will give the Beginning and End 
of the general Eclipſe, Gc. 
Nou to find the Latitude and Longitude 
of thoſe Places upon the Earth, over which 
the Center of the Penumbra paſſes; © will 
be that place to which the Sun is Vertical; 
its Latitude is always equal to the Sun's De- 


clination, and its Longitude, from the Place 
to which the Tables are accommodated, is 


equal to the Time from Noon in that Place 
reduced into Degrees and Minutes. Hence 
the Poſition of the Center is known, and 


conſequently, by the Doctrine of Spherics, 


the Latitude and Longitude of any given 
Point, ſuch as G, D, I, H, M, E, or L, may 
be found PT. | | 


Ks. The 


* Or Pot Euclid I. and 47. 
FH VLFO HI. 


7 G is the Plate where the Shadow firſt touch'd the Earth. 


D the Place where the Center comes on. 
I the Point where the Sun is eclipſed in the Univerſal Me- 
ridian. 
H the Place where the Center falls. 
M the Nonageſimal Degree. 
E the Place where the Ceuter goes off from the Earth. 
L the Place where the Penumbra leaves it. 
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The mean Velocity of the Shadow over 
the Earth, is always equal to the hourly 
Motion of the Moon from the Sun, in the 
Moon's Orbit reduc'd into geographical 


1 


Hitherto has been explain d and demon- 


ſtrated the general Cauſe and Phenomenon 
of a Solar ECLIPSE: I ſhall in the next 


place procced to the Geometrical Conſtruc- 
tion of the ſame, in a more particular Man- 


ner. But firſt, twill be proper, as prepa- 


ratory to it, to give an Epitome of the 
Calculation.” Os 


CHAT 


A HY = TH boo 


A Calculation of the SUN's E- 


Beginning of May 
$ Diſtance of the C 2 © 27 4238 
Hence, dividing by thedaily "I. 
Motion of theC a ©, the = 
mean Conjunction will be . 
May 2* . 
Interval of the Mean, and 5 
true Sub. F EIS: 


| Equal Time of the true &, 2, 5:12: 8 
in the great South Sea, or unknown Weſtern Ocean, 280 Latitude 


the Caribvee Iſles. The Inhabitants of which beholding 


Chap. 3. of RcorPsss 133 
b E E Es- E . Er E E E Uf U 
CILPSE, in May 1733. 


EAN Motion 68 
the C 2 ©, at the C11: 2:55: 5 


At 


NOTES. . 
In this Eclipſe the Moon's Penumbra firſt enter'd the Diſk 


Leagues Weſt of California, and 300 Leagues to the South 289: 12“ 
Weſt of New Albion; there the Eclipſe begun at Sun-Riſe Longitude 
(the Moon's lower Limb juſt touching the Sun's upper one) 148: 50. 
in the viſible Horizon. From thence, gradually increaſing, 
it ſpread it {elf over the Kingdom of Mexico, Florida, and 


more or leſs of the Sun's Body obſcure, according as they 

were ſituated at that time nearer or farther remote from the 
Umbra, (or total Shadow ;) which ſoon after came upon the Latitude 
Globe, in the ſame Great Ocean: To the Weſt of America, 459: 40f: 
betwixt Fapan and California, 480 Leagues Welt of Cape Longitude 


Sebaſtian, and 400 N of Terra-de-Feſſo, the Sun 170: 19“. 
| | | W 


3 


as 
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At which time, | 6 3-5 

the mean Anomaly of they 
Farth, is ; 1 
— — of che Moon, 6: 19: 5: 53 
Place cf the Sun in &, 22:51:47 
Excentric Place of the C, 8, 22: 51: 47 
Node Aſcending in f, 12 53:22 
Argument Latitude, 5:20: 58: 25 
Reduction add 3 1211 
Moon'sPlacein the Ecliptic, 8, 22: 53:8 
Her Latitude N. Deſcending, 47: 0 
Hourly Motion ot the Moon, 29270 
— —-—-— Oo the Sun, Les - 24 
Ot the Moon from the Sun, 36:31 
Hence the Time of Re- = 

_ duction Sub. : F 3.5 4 
Ergo, the true EciipticCon- 7 |, _ $i 
junction is, . 5 as be 
Equation of Time, add 6:41 
Apparent Time of the true) . 

Ecliptic Conjunction May wy, $70, 


The 


NOrTEs. 


Latitude was ſeen to riſe totally and centrally eclipſed ; the Center 


69: ff Point ſhaping its way North-eaſtward, and after having 
1 travell'd above 800 Leagues over the vaſt inviſible Conti- 
1129: 247, nent of North America; at length, arriv'd at Baffin's Bay, 
+ Latitude in different Parts of which the“ Center of the Penumbra 
889: 44. fell at the Middle; the ꝶ Sun was totally eclips'd in the 
Longitude Meridian and in the Nonageſimal Degree. 

1115: 127, Thence continuing its Courle Eaſtward, the central Shadow 
i in a curvilinear Path, bending over the Artick Circle, upon 
Latitude the Borders of the Frigid Zone, directing its way over 
62®:48/. Greenland, North of Iceland, and overtook Europe by Dron- 
Longitude theme in Norway: Then in the Oriental Parts of Sweden, 
20: 100E. | | | 100 


Chap. 3. of EcLIPs Es. 


— 
The Sun's Declination is 18: 32: 10 

Semi- diameter of the Sun , I PF 

— — ot the Moon 16:43 

Together is the apparent; 

Semi-diameter of the Pe. 32 2 50 

nunibra | 

| Horizontal Parallax of the © ©, "IG 

|. — — ———— Of the C, 25 D 

T Their Difference equal to 

| theapparentSemi-diameter — 

of the Earth's Diſk in the 92.519 


C's Orbit 


| Inclination of the C's Way, 5:33: 30 


Hence it appears by the Calculation there 


will be an Eclipſe ; and operating by the fore- 
| going Rules, the general Tranſit will be as 
| follows: 


| Time 10, London in they 


Evening, viſible Conjunc- ſh ” -/ 
tion at the Earth's Center, þ 5: 1 5 8 p. m. 


or Time of the Nonageſi- 
mal central Eclipſe 
| Excentricity, equal to enced id. 
the Reduction, 


NoTEs. 


loo Leagues South of Lapland, an 240 U 15 les North. Eaſt of 
| Stockholm, the Penumbral Center went e dom tne Earth. 


To the Inhabitants tnere, the Su «pp: r' cotally ob- 


ſcure in the Horizan; (the ſam- 2 iti this Hornung to dine. 
rica.) Laſtly, in tne Bay of B/ſay. one wandred cope Latitude 
South-weſt of Peri, and forty Leagus North of the Co 44: 500. 
of Spain, having ovei-run ail Mojevvia and foie Paris Long itade 
K 4 of 69:18',W, 
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Middle Obſcuration, or the N N 
e eee eee 
Semi- central Duration 1 
Semi- continuance 4221730 
The Beginning at 1 
Beginning Central 4: 183 18 
End ditto b 6:28:42 
End gen. So 40: © 


The total Duration is 4 hours and 35 Mi- 
nutes; and at 26': 58” paſt 5, the Sun will 
be totally and centrally eclips'd, in the uni- 
verſal Meridian. 


| Breadth of the total Shadow 72 Miles. 
— of the Penumbra 4299 
Mean Velocity 40 Miles per Minute. 


N. B. The total Shadow is here ſuppoſed 
nearly equal to as many Miles, as the Dif- 

ference is in Seconds, of the two Diameters 
O andC, . 


Nor Es. 


of Great Tartary, the Penumbra intirely leſt the Earth, and 

the general Eclipſe ended with the ſetting Sun. | 
This Eclipſe was viſible to all Europe, North America, 

Part of Africa, and the Turki/b Bounds of Afia ; extending 

from beyond the North Pole over all the Mediterrancan, and 

to the Inhabitants of Poland, the Baltick, and Places adja- 
cent, {wiz.) Denmark, Germany, Great Britain and Ireland; 
and allo to thoſe who traverſed the Atlantic Ocean. 


. 
CESS 


CHA P. 


— 4 


| Chap.4. of Ectirsss. 


| OGHAR WW -- 


Of Lunar EcLlsESVNH; particularly 


of that of March, 1736. 


OW theſe are occaſion'd by the Inter- 
poſition of the Earth betwixt the Sun 


paque Body, and only reflecting Light bor- 
| row'd from the Sun, is therefore depriv'd of 
that ſerene Luſtre, by falling into the Earth's 
shadow“; and for the fame Reaſon, as to 


Quantity and Duration, is both general __ 


| univerſal. 


Now the Moon, altho'depriv'd of thedire& 


| Solar Beams, is not abſolutely hid from us 
at the ſame time, (as at the Change ; ) be- 


cauſe the Rays of Light paſſing through our 


Atmoſphere are refracted, and thrown ob- 
| liquely into the real Shadow, and thereby 
| faintly illuminates their whole Cone, Hence 


it is, that the Moon's Body remains viſible 


to us, tho' it be totally Eclipſed. 


Let A repreſent the Sun, B the Earth, © 


the Moon, and K our Atmoſphere ; then 
* A Lunar Fclipſe can never happen but at the Full, and 


| when the Moon is leſs than half a Sign from one of the 


Nodes. See Page 110. 


and the Moon. For the Moon, being an o- 


137 


136 


Plate IX. 


Fig. 1. 
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HF will be the Cone of the periect Sha 


dow, H GI the Peuumbr, and L the cir- 
cular Sections cut bv a Plain in the Moon's 
Orbit. Now by the Rays of Light in 
our Atmoſphere, :5 M and N, the Space 
EEE becomes iucid ; by which Refrac- 
tion, the Moon is faintly illummated, and 
appears to us in a total Ec! ipſe, and viſible 
according to the Quality of the Atmo ſphere. 


07 Lunar Eclipſes there are four Sorts, viz. 


Plate IX. 


1. Total, and Central. 
2. otal, (not Central) with Conti- 


nuance. 
3. Total, without Continuance, and 
4. Partial. 


The Firſt, is when the Moon ts thro' 
the Center of the Shadow; ſuch a one is re- 
preſented by the Diagram A. The Second, 
is when the Moon becomes totally eclipſed, 


and continues ſo for ſome time before ſhe 


receives any Light, as at B. The Third, 


is when the Moon no ſooner becomes totally 
obſcure but ſhe that moment begins to re- 


cover Light, as at C. The Laſt, is when 
only a part of the Moon's Body is involx d, 


as appears at D. 
The Beginning and End, Cc. of a Lunar 


Eclipſe, is found in the ſame Manner, (by 


the Angles of Incidence, &c. ) as was before 
| taught 


. 2 GIHTOScAW HH == 
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taught of the Sun's ; and needs no further 
Example | 


To find when there will be an Eclipſe of this 


Ei 2, and when not. 


I at 8:.y time the ſum of the Semi- dia- 
meters of the Moon and Shadow exceed the 
Moon's true Latitude, that full Moon will 


be eclipꝰd ed if their Difference be more 


than the ſaid Lat! ude, it will be total. 


An Epitom? © of the Ca.culaTioN. 


_ Given Time, v72. 
: 70 In March, 1736. 
E Middle Miotion of the! 8 © 4 # 
Moon fiom the Sun at thep11: 8: g: 4 
Beginning of March 
Diſtance of the Moon from 6 
the Sun at that time, r 


The Oppoſition of which is 6:21: 50:56 
Whence by Reduction of the Motion of the 
Moon from the Sun into Time, the mean 
| Oppoſition will be found, h 7” 


being Leap-Year, March Io, 1 1 22: 53 
The Interval of the mean 


and true & ſub, f 12315 
Hence the equal Time of} __ 
the true ® f . 715 11: 59: _ | 


5 only with this Difference, that whereas in the former 
it is underitood of the Diſk and Penumbra, here the ſame is 
to be underſtood of the Moon and the Earth's Shadow, 
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5 " O 1 Fg 
At which time the mean 8 


Anomaly of the Earth, is 0 85 20: 54: 38 
— — Of the Moon 7 6 $2.55 
42: 6 


Place of the Sun in „ 8 
of the Moon in her Orbit &, 6:42: 6 
Node Aſcending 8 in =, 6:22:47 
Argument Latitude 0 20 19:29 
Reduction Sub. 5 
Moon's Place in the Ecliptic =, 6: 42: 

Her Latitude N* Aſcending, 5 
Hourly Motion of the Moon 37:16 
— of the Sn 2128 
Of the Moon from the Sun 34:48 
By which divide the Re-) | 
duction gives the Time ob 
be added ” „ 
Ergo, the equal Time cor- ““.. 
* 3 1 | . 71159 49. ” | 
* Then for the horizontal 1 1 
Parallax of the Moon c 2: 49M 
ſubſtract the Semi-Angle of Oo 
the Cone, 1 $ 13:99 i 
and there will remain they 
apparent Semi-diametersof Ss. 
the Earth's Shadow, in the 49520 
Moon's Orb, RT 
Semi-diameter of the { _ 6 
Moonadd EE 7 9 
N Ag- 


5 Demonk,) Draws the Line A B parallel to the Axis of 


the Cone DC, then (per Euclid I. 23.) DCA is equal to 


CAB. Hence, BAC leGBAE=AED, is equal E AC, 
the Angle required. See Plate IX. Fig. 2. 


1 


9 


| tude, is the Parts deficient, 


Chap. 4. of EcLiesss, 


To 
Aggregate of the Semi- di- 3 
ameters 5 62:58 
Left by the Moon's Lati- 617 16 


And as the Moon's Semi- diameter is to ſix 


Digits, ſo are the Parts deficient to the 


Digits eclipſed = =—=22:0'; 10; 

Again the Sum, and Difference of the 
Semi-diameters of the Moon and Shadow, 
{quared, leſs the Square of the Moon's La- 


titude, is equal to the Square of the Minutes 


of Incidence, and of half Continuance in the 


Shadow, (that is) to the Motion of half 


Duration 62“: 57”, and to half the Motion 
of total Darkneſs 2 


by the hourly Motion of the Moon from 


the Shadow, gives the = 
Time of the firſt, I:48:32 
— of the laſt, 1 
Excentricity, or Diſtancey _ | 

of the true Oppoſition, and 3 
the greateſt Obſcuration, | 

Time ditto, ſub. 14 
Equation of Time, ſubſtract 3 
Motion of the Moon's La- _ g 
titude at the Beginning, e 
At the End 0; 1:20: 52 
Latirude at the Beginning S. D. 4:10 
at the End N. A, 7234 


Hence 


39“; which divided 


E N rr 


— — 
Ce Ay —— oy te ii 


— 
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Plate IX. 
Fig. z. 


Doctrine is not to be depended upon. 
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Hence the viſthle Phenomena at London 
will be as follows. 
WY 


A the Beginning, X: 9: 8 
B Beginning total, XI: 6:32 
Middle, XI: 57: 40 
Oppoſition, XI: 57: 54 
D End total, XII: 48:48 / 
E End, I: 46: ne 


Time of total Darkneſs, 2s 4.2/ . IO”, 
—— — total Duration, 3: 37: 4. * 


Evening. 
| 


This very conſpicuous Oppoſition, in 


which was naturally exhibited all the Va- 


rigty of Obſcuration, was made near the 


Moon's Perigeon ; being as great almoſt, as 


could poſſibly happen. g 

It was obſerv'd in every reſpect by good 
Inſtruments, and ſeveral of the ableſt Aſtro- 
nomers, and found to be exactly conſenta- 


neous to this Calculation, made and pub- 


liſh'd by the Author: which is a great Con- 


firmation of the Truth of the preſent Lu- 
nar Theory near the Syzygies. 


2 The Colour of the Moon in this Eclipſe, according to 


the Doctrine of 4/phonſus, ſhould have been a pitch Black, 


mix' d with Red and Greenneſs; but was obſerv'd to be a 
Miſty Black, mix'd with Redneſs: ſo that this part of the 


CHAP. | 


Morning 


_— 7 


ÞAft 
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CH A . 1 

Q Tranſits, Occultations, &. j 

Tranjit is the Paſſage of an inferior 4 

Planet, over tlie Sun. s Diſk; ſuch as N | 

Wil 

E and D. _ | Pla, IX. j 1 

Let A repreſent the Sun in the Ecliptic pie £ 4: I 

Way, BCand DE, EF or FG the Pri- © fu 

mary Orbs of Venus, or Mercury; then, to an 14 

Obſerver on the Ear th, H will be a Conjunc- 1 
tion, or viſible Tranſit of either of thoſe Pla- | 

nets, with Latitude Aſcending; and K a 


Tranſit of either Deſcending : at I is repre- 1 
| ſented a central one in the Node; the Im- i i 
| merſion of which is ſuppoſed at P, and its _ 
An Occultation is the diſappearing of a 4 
Planet, or Star, when conjoin'd with the 
Moon in a Space oppoſite to the Eye. The 47 
Moon paſſing betwixt us and them, ſeems I's 
to cover them, by which means, they are bit 
for ſome time hid from our Sight. Ih 
Let A repreſeut the Moon, I or H a Star, Fig. 6 1 
or Planet; it now appears that all the while 


any Body is in the Space B CD, or in the 1} 
Section Q it will pats be hind the Moon, —_— | 
and be inviſible: Such! is the Repreſentation "4 
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To thoſe who are perfectly acquainted 


with the Calculation, or Conſtruction of 
Solar and Lunar Eclipſes, there can be no 
new Difficulty in underſtanding the Solu- 
tion of theſe ; therefore I ſhall proceed no 
farther on this Head. 


Ihave nothing more to add, but, by way of 


Example, twointire Calculations of theSun's 
Eclipſe; one in May 1733, calculated for the | 


City of Durham, (paſt;) the other in Fuly 
1748, for Londen, (to come.) Both which 1 


hope will not be unacceptable to the Curious; 


eſpecially to thoſe who are willing to com- 
pare the Method of conſtructing one geo- 
metrically, with that depending n the 


Doctrine of Parallaxes. 


„ ou 7 I 


Chap. 6. of EIS ES. 
EE Err er tr E E er ir E uy 
CHAP. VL 


A Calculation of a SOLAR Ecrrss, 


7made Anno 17 24, from Aſtrono- 
mia Carolina. 


HE apparent Time of the true Con- 
| junction of the Sun and Moon to the 
City of Durham, 3 
Anno 1733, was May the 2d 5:9: 36 p.m. 
At which Time 

ls found Right Aſcenſion of the Sun 50: 27 

—— in Time 77: 24 
| Togither | is the Right Aſcenſion ? 12 


of the Mid-heaven_ 27:51 
| Its place in the Ecliptic V 5:28 
Inclination, Ecliptic and Meridian 75: 49 
Declination of the Point Ne 18: 58 
Altitude of the Equation NI 
Sum is the Altitude of the M. C. q 8 
at Durbam 545 


Then to find the Diſtance of the Nona- 

geſima Degree from the M C, the Ane 
oy is 

As RADPIUus 

ls to the Sine Compliment Fw the Meridian 

Angle, ſo is the Tang. Complement of the 

M. C. Altitude to the Tang. of its Diſtance 


from the N onageſima Degree. 
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Which 1s hereby found Oriental 181 3 
Hence the Nonageſima Degree i * Te 


in S occidental 


Diſtance from the Sun, Eaſt 62:34 
Sun's Declination N? 18732 
Of the Moon North 19:17 
C's Diſtance from M. C. 7734 


Hence by Solution of a 1 Triangle 
will be found 


Altitude of the Sun 22:16 

— of the Moon 22:47 

Parallax of the Sun . o: 7 bl 
| — — of the Moon 5 


4:25 | 
Of the (40 in Circle of Altitude 54: 18 
Then to find the Parallactical Angle, or the 


Angle made by a Vertic Circle paſſing thro | 
the Sun, with the Ecliptic; Say, 


As Rap! Us, 
Is to the Tang. of O's Diſtance a Nonage- 
ſima Degree, ſo is the Tang. of the O's Al- 


titude to the Sine Comp. requir d. 


Hence the Angle ſought is 37 f 50 
Then for the Parallax of the Moon, from 


the Sun, that is her Longitude: day, 
As Ranivs, 


Is to the Tang. of the (40 in Altitude : 90 | 


is the S OC of the ParallaQtical Angle, to che 
Tang. of the ( 4 © in Longitude, i 
Biene it will be found e 42:53 


This 


nn mw 


—— 
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This is the viſible Diſtance of the Moon 
from the Sun in Longitude, at the true Con- 


junction: which is more than ner true hour- 


ly Motion. 

Hence the viſible Conjunction will ſucs 
ceed the true above an Hour, by reaſon the 
Moon at Durham, — wants of the Sun's 
Place. 


Therefore to an Hour ſucceeding the 
true, | h n 


V1, | | 6: 9 36 
Working by the foregoing Method will 
be found, 


Place of the Sun in 8 =. 54 

- of the Moon in © „ 
Moon's Latitude N* "a 
Right Aſcenſion of the Sun 50:29 
— of the Moon 50: 57 

— of the M. C. 92: 24. 

— — — in Time 142: 53 
Diflance of the © from the M. C. 91: 56 
M. C. in the Ecliptic C 20:28 
Angle of Inclination 71:30 
Declination of the Point : 43 N 
Its Altitude at Durham 49: 59 
Diſtance from the go? E. 15: I 
Nonageſima Degree in & £127 
Diſtance from the Sun Eaſtward 72: 33 
Declination of the Sun 28: 34 
— —- of the Moon _ 24 
Altitude of the Sun | 13: 44 

— — of the Moon 14:40 


"I. a Pa- 


The Doctrins Chap. 6. 


Patallax of the Sun 0:12 
——— of the Moon 56251 
Of the Moon from the Sun 56:39 
-Pargllacticat Angle 38:39 
Hence the Parallax of the ER 

Moon 85 the Sun, in Lon- 44 3 


gitude, 1 

Difference of Parallax in the Hour 2410 
Which ſubſtract from the true: 

hourly Motion of the Moon from 5 
the Sun, gives the viſible Motion ( 54 LAY 
to the Hour ſucceeding, 

By which divide the apparent Diſtance of 


the Moon from the Sun, at the true Con- 


junction; and it gives the 2 in 


Time, 14:55 


| Hence the viſible Conjunction of Laken les 


at Durham, will be May 2% 6*: 240 310/p. m. 


At which Time . 
The Place of the Sun, is in 8 22: 54 
— — of the Moon in 8 23:41 


Moon's Latitude 42: 54 
Right Aſcenſion of the mn 50:29 
qr room in Time 4902-7 
———— of the M. C. 146: 30 
M 0. in the Ecliptic & 324 17 
Angle with the [Meridian 70:32 
Declination „%%% ᷑ - 
Its Altitude 8 4:.38 


Diſtance from the 97 E. 10328 
Nona- 


/ ¼ͤ⏑»U—ů˙ w.Tc. ecccc 


Chap. 6. of ECLIPSES, 


Nonageſima Degree in & 
Sun's Diſtance from it 
Angle with the Vertic Circle 
Declination of the Sun 

— —— Of the Moon 

Her Diſtance from the M. C. 
Altitude of the Sun 

— — of the Moon 5 
1 Hence the Parallax of the © is 0213 
—— — of the ( is 57:19 
Of f the Moon from the Sun 371 6 
Of the Moon from the Sun = 
Longitude, 


Inne 36:21 


true Latitude ; gives the viſible La- 
titude, North Deſcending 
The apparent Seen Ae of 
the O 18 = $ 16 
— — of the Bs 


Which ſubſtract from the Moon” hs 


Their Sum is 22: 50: 
From which ſubſtract the viſible Latitude 


of the Moon, and there will remain Parts 


deficient | | 20: I . 


Then for the Quantity of Obſcuration. 
As the Diameter of the Sun, 
Is to 12 Digits: 
80 are the Parts deficient : 
To the Digits Eclipſed, © * # 
Which is here hand: 50346752 


L 3 Then 


ha — 8 — a —— - 
4 = - — < - 5 
—— — — — ertacs 2 ̃˖7———  — — 


— - — 
WV — — 


— 


— — — 
* 2 — 


2 — — e—m—_ — 
2 = 


- —_— — ¶ — — — ————— 


———— _ —— 
— — —— — — 
— 24" E 
— — — — 
. — 2 1 


—— » —— — 
= not 
— — 0 os 


— — — 
7 r — 


— — - 
4 HE — 


2 


— 


9 ad CS. a l = 
mY de — 20 = a 2 3 
- - 1 ry a —̃ — — — = 
= Orr TTT — EZ: 
— 
22 $.4 — — 2 — — —— 2 — * 1 has —— 
S 


2 —— — Go - 
n 2 k a 
= . 
* " r wo 5 me 
4 — IJ 
5 — —— . —— — — WW Rn 
. mor CE Ie? => " IS... <3 


— 
— — — 
© >. x. ee 9 


The DOCTRINE Chap. 6. 


Then for the Scruples of Incidence : To 
the Logiſtical Log. of the Moon's viſible La- 
titude, add the Logiſt. Log. of the Sum of 
the S e © ac, and the Sum will 
be a Sine, the Co-Sine of which add to 
the Logiſt. Log. of the Sum of the ſaid Semi- 
diameter, and the Sum leſs 10.0000, will 
be the Logiſtical Log. of the Scruples re- 
quired. 

Hence the Motion of half 7 
Duration is 
Then to know the Beginning and End of 
the Eclipſe, we muſt have the viſible hour- 
ly Motion of the Moon, from the Sun, both 
at the Immerſion and Emerſion ; thereforc 
to an Hour preceeding, viz. So 240 41 


/ il 


33:11 


The Place of the Sun is in & 22: 52 
8 of the Moon in 8 234-3 


0's Latitude Ns Deſcending 4.0 
Right Aſcenſion of the Sun 50:27 
— — in Time „ 
S of the M. C. 131: 34 
M. C. in the Ecliptic o 9: 
Angle with the Meridian 74 : 38 
Declination of the Point N 18: 2 
Its Altitude $3:.12 
Dittance from the 90 E. 1 
Nonageſima Degree in S 225 55 
Sun's Diſtance from it G65 3 FL 
Declination of the Sun „ 
—— the Moon 19: 1 


: 
M oon's 


Chap. 6. of EcL1PsEs, 


Moon's Diſtance from M. C. 


Altitude of the Sun 20: 7 
——— of the Moon 20:41 
Parallax of the Sun "03-6 
— — of the Moon 3 
Of the Moon from the Sun 54:54 
Angle of Parallax 381 4 
Parallax of the Moon from the 7 
Sun in Longitude 5 13˙13 
In Latitude 44 


Difference of Parallax in My 5 
gitude for the Hour 5 
Which ſubſtract from the true 1 Mo- 


tion of the Moon, from the Sun, at the 


Middle, and there will remain 34“: 41”, the 


eg hourly Motion to the Hour prececd- 


: by which divide the . of Inci- 
3 and the 


Time will be found gd 55 47 
Again, to an Hour ſucceeding the true, 


(viz.) p. m. 7 310 


The Place of the Sun 8 22: 56 
— — of the Moon N 24:19 
Latitude of the Moon 46 
Right Aſcenſion of the Sun 400; 41 
— — — in Time 111 7 
———— of the M. C. 161:38 
M. . C. in the Ecliptic MR 10: 6 
Meridian Angle | 67:44. 
Declination of the Point - . 2409 
Altitude of it 8 42: 59 


L 4 | | Diſtance 


The DoctrINE Chah. 6, 


O / 
Diſtance from the 90? 22: 8B. 
Nonageſima Degree & 17: 58 
Sun's Diſtance from it 85: 2W. 
Declination of the Sun 15134 
— — of the Moon 19 39 
Diſtance of the from the N 
MC 71 ara, 
Her Altitude 1 
Altitude of the Sun 3:38 
Parallax of the Sun "0518 
— — O7 the Moon | 58 222 
Of the Moon from the Sun 60: 7 1 
Vertical Angle 42 133 [ 
_ Parallax of the Moon from 5 3 3 
the Sun in Longitude | ; cs V 
— - in Latitude 20:41 t. 
Difference of Longitude i in 1 5 | * 
the Hour Bo 35 | ö 
Which added to the true” 3 1 
hourly Motion, gives the A 
viſible Motion te to the Hour | 37: 0 12. 
ſucceeding 
Py which, divide che gcru- c 5 
ples of Incidence, and it 52: 3 1 
ivesthe Time ofRepletion ) a ay 
Laſtly, the Moon's Lati- EF: 
tude N* DeGonding, gives [ ---- 8 
the Diſtance of the viſible þ 32 Wi 
Conjunction, and thegreat- | 55 th 
eſt Obſcuration „„ En 
In Time, to be adde 785 5 


Hence, 


Chap. 6. of ECLIPSES. 


Hence, according to this Calculation, the 


viſible Phenomenon was to have Ben as 
foll ows, and Was obſerx d to be nearly ſo. 


Durban, May 24 1733, p. m. or in the 


Evening. 


H. M. 8. 


Beginning — —— 52944 
| Viſible Conjunction — 6:24:31 


Middle —— N — 0:25: 25 


End — ä | 7:17:20 


| Total Duration —— — 1:47:44 
_— 


Digits Eclipſed 


Viſible Latitude of j Beginning 12: 10 
5 Moon at the } End O0: © 


170 complete this Calculation of this 
ECL1PSE, I ſhall repreſent the Paſſage of 


the Moon's Body over the Sun's Diſk, dee 
Plate X. Fig. 7. 


Let AX 2 EIT the Sun's Body 
BFD E the Penumbra, B GH the Edlip- 


tic, and BD LK the Tansr Way; then 


vill EA F be a Vertic Circle, paſſing thro' 


the Sun at the neareſt approach of the two 


Centers, and NO the Horizontal Line: D 
will be the Moon's Poſition at the Beginning, 


L her Poſition at the Middle, and B the pig. 7. 


End, exactly 1 in the Node; 3 as K ; is the true 
.Con- 
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Conjunction, and XY Z the Quantity of 


the Sun's Body obſcured, hence it appears, | 
that the North Part of the Sun's Diſk will 


be darken'd, and only 2; of his Light left | 
ſhining to the Scuih. 5 


CHAP 


Chap.7. of EcLirsss. 
CHAP. VII. 


Of the SU N's EcL ISE 12 July 1748. Origi- 
nally Calculated from Sir Is AAC NEWTOR's 
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Theory, —— To the City of Lox Don. 
. . ; Ul 
July igen Sun in N — —. —— 423742: 35 

1748. [Mean Anomaly —— - — 0:24:56: 10 
AM — [Apogee — - 3: 8:34.28 
| Ecliptic Equation = — — — 0:47:58 
Right Aſcenſion — 128: 0: 8 
| Declination . Rn 19.35: 0 
Of the Moon. Longitude. | + Apogee. IN Ge 
VW 
ano. 1748. 2: 121: 200 3: 9:46: 5011822 37 
72 5y— B3— 13 1:19: 23: 49 21 43:28 10: 19:35 
Hours —— 23 12:37: 39] 6: 24 3: 3 
Minutes - ——26 14:16 5 274 3 
Mean Motions E 3 37: 3236: 18 . 
Firſt Equation —— 4 4232— 8: 15510: 7:59:56 
. NCC 
( firſt equated ——| 4: 3:41:56 32227: 49010: 8: 3:51 
Second Equation —— — 1210 +. 323332 FOOTY 16:15 
( ſecond equated — | 4: 3 40 0 3; 205-1: 281 10: 7247 30 
Third Equation—— + —— — — — 
third equated | 4: 3: 40: 49] Excentricity -] 66166. 
Apogee, lait equat.— 2 wh 12 + Logarithm — 9,94 2440. 
Mean Anomaly 0 7:39:28 tiourly Motion C 297: 26/ 
_ Ecliptic Equation — [|—. O: 56: 54| — of the O 2: 23 
True Anomaly o: 6:42: 34| Hour Motion Ca O 27: 3 
Apogee, laſt equat. +} 3:26: 1:21] C's horizontal Parailax 53:58 
C fourth equated — | 4: 2:43: 55] inclination Limit, 17: 30 
Fifth Equation — + | 30 Angle of the Cs Way 5:45: © 
| C fifth equated e 2:43 5 58 ; FINS 7 es ws — 
Sixth Equation — + | = 44 As Hor. M. C4 © 27/: 35. 3460 
Cin her Orbit —— | 4: 2: 4:42 Is to one Hour 60 :0. 
© in the Ecliptic —| 4: 2:42: 37 So is diff. Longitu. 2: 5, 14594 
— - —— — To diff. in Time 4: 37,11134 
Diff. of Longit ude — | $30 | | 


Hence 


The DocTRINE aps 7 


H 


Aence the true Orbit Conjunftion —— 
Jun s Place and C in her Orbit 
North Node ſubſtract 


Argument Latitude | 
Reduction add | — 


„„ ths Me 


| C in the Ecliptic 
| Lime of Reduction ſubſtract 
Equal Time of the Ecliptic c 


| i he apparent Time — 
Right Aicenſion of the Sun = 


| {Equation of Time ſubſtract ———— 


1 
ö Time from Noon in Degrees 


Ihe Supplement 
V. Cœli in the Ecliptic 
Meridian Angle 
Declination of the Culminating Point 
| | Altitude of the Fquatcr at London —— 
b of the Mid-Heaven N 
of the 90? — 
[NN onageſimal Degree i 
Sun's Diſtance from it 
1 Horizontal Parallax C a S — 
| Parallax in Longitude Ca ©) —— —— 
| Vfoon's true Latitude N. D. — 


Parallax i in Latitude 1 G8 — 
Vi 
4 


— 


—— — 
— — 
—————— üñ—ñäà.mꝛ — 
— — — 
— — — — 


| Right Aſcenſion of the Med. Cæli — 


8 


8 


To an Hour 3 the Echptic c —— 
Sun's Place then is 
| His R. Aſcenſion 
Time from Noon in Degrees 


— 1 —ę—V——— —Uñ 


N. C. in the Ecliptic — 
Angle at the Meridian —— — 
Altitude of the Mid-Heaven 
of the Nonageſima Degree — 
Nonageſimal Degree in - 
Diſtance of the Sun from it (Eaſt) — 
} Parallax in Longitude C2 © 
True hourly Motion Ca© 

Parallax in Long. decreaſivg, . (ſub.) — 
- | Viſible hourly Motion (2 © ——— 


——— 


— —— 


— — — 
i IS ——ů —— 


R. Aſcenſion of Med. Cæli — 


Declination of the Culminating Point 


21 
42 
47 


43 


54 
5 


ti 


| Moon's true Latitude, N. D. 
Parallax in Latitude a © (ſub.) — 
Viſible Latitude of the Moon N. D. — 
Apparent Time of the Ecliptic & — 
Interval {ubſtract ——— 
Viſitle Conjundtion — 
Sun's Place then — 
His Right Aſcenſion 
Degrees from Noon ——— — 
TR. Aſ. M. Cal 
The Supplement ——— —: 
MH. Cel: in tne Ecliptic 
Meridian Angle 
Declination cf the Point Culminating — 
Altitude of the M. II. = —— 
of the 90? — 
ts Place in the Echptic — 
5un's Dittance from it (Eaſt) — 
Parallax in Longitude C4 © — 
Moon's true Latitude N. D. 
Parallax in Latitude Ca © ſub, —— 
Viſible Latitude C N. D. _— 
Semi-diameter of the Sun = 
| of the Moon | 
| — of the Penumbra — 
| Viſible Latitude of the Moon 
Parts deficient — - 


—— > ns rn 
— — 
Ry err ů—ů — 
—ů —-—-— a' wò 


* 


— OT I 


S 


— 
1 


Scruples of Incidence 


Chap. 7. of EcLIps Es. 


93“ and 55! before the viſible & — 


Sun then in — — oy 
His R. Aſcenſion » 3 | 
Time from Noon in Degrees ——— 
R. Al. M. Cæli — — — 
M. C. in the Ecliptic —— —— 
Meridian Angle 
Declination of the Point N. 
Altitude of the Mid. Heaven 
5 of the goth Degree — — 
Nonageſima Degree in 
dun's Longitude from it 
Parallax in Longitude Ca ©) —— 
True Motion of the C 4 © in 93“: 55” 


—— Ry 56 Re PONY 


— 


. Iy 


— 


2 2c 


30122 


1 
6 
{ 


Para:- 


Fuly 13. 
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Juby 14. 


1 Parallax in Longitude decreaſing — | 1 [17] | 
Viſible Mo. of C a O in the above Time 1 3 
True Latitude of the C N. D. 34114 
Parallax in Latitude ſub. — 2531 
| Viſible Latitude ( N.D. — — . 8143 
2” after the viſible & o 11058 
lence of the Sun then — — K 24438 
His R. Aſcenſion 3 124] 2 
Time in Degrees — 2 44 | 30 
R. Aſcenſion, M. C. —ͤ 12744623 
M. C. in the Eeliptie —. * SL C144 
Meridian Angle —— — 75152 
Declinat. of the Culminating Point N. 1857 
Altitude of the M. H. — ——— 57125 
of the goth Degree 587311 
Ninetieth Degree in — — S 2632 
Nonageſima Degree a9 — :? 612 
| Parallax in Longitude (4 © — e 
Frue Motion of the C O in 97':527 _ | 4447 
Parallax in Longitude, decreaſing ſub, _ 14] 8 
Viſible Mot. C a © in the above Time 29 590 
{ True Latitude of the CN. D. —— 1J25 140 
Parallax in Latitude (a O ſub. —— 281 bl 
Viſible Latitude of the C S. Aſcend. | 223 
| Mot. from the & to the greateſt Obſcurat. 47 
T'ime ditto — _—_— ＋ t. 3228 
I Time of Incidence — R | 1432 
[Time pf Repletion — — — 11439115 


The DocrRINE Chap 7. 


Hence at 1 Jah 14, un, 1745 


h 74 
The Beginning will be at — — IX: 1: 5 a. n. 
The viſible Conjunction at —— — X: 46; 38 
The Middle at — X33: 6 


The End at—— — — XII: 12:24 p. n. 


The | Hig 88 ond \ 3:11:19 


Digits Eclipſed ——— - 91 33 
„5 

| Moog's viſible. J N. D. (8:4 
Latitude at Middl (4:2 


Chap. 7. of EcrIps xs. 


| 

| 
| 
g 
1 
: 


The General EI. 12S E. 
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. Longitude. 


Begins at — — 8:22: 8] (38:35) 48: oW.} 
Is Central — — 9:37: of 49:12 69: — . 
In the Meridian 106612 53.18 | 16:10E.| E 
In the Nonageſima — 11:11:20 | J 50:24 | 122:15— ] 8 
Is at its neareſt Ap Sins Sandy > 
proach to the Cen- Þ 11:18: 3 49: © 25:30— 8 
ter of the Diſk EO 1 — 
Ends Centra] — 12:59: 10 22: © {| 78: 0— 
k 


Ends Entire — — 2:14: 5 L 8 94 L 56:15, 


„ 

| — 3 22 10 

VVV 

eee HH IE> P 
This Eclipſe firſt takes the Earth on the W-ſtern Part of 


the Atlantic Occan, nearly in the middle betwixt the Ares 
and the Iſland Bermudas. The Annular Center makes its 


The Central Duration 
— total Duration 
Angle of the Moon's Way 


Entrance in Nortb America, and, paſſing over Newfcande 


Land, enters Europe at the Iſle of Mull in Scotland: It paſ- 
ſes nine Leagues North of Edizburgh, and leaves Great 


Britain at St. Andrew's; from thence, bending its courſe a= 


ver the North Sea, it touches on Germany betwixt Cofer - 
hagen and Hambuigh, and paſſing on over part of Poland, 
Turkey, ihe Levant, and Arabia to the Iudian Sta, at Raft 
on the South part of the Mogul's Empire, the ſaid Certer 
goes off from the Earth, and ſoon after the Eclipſe ends 
with the ſetting Sun. The greateſt North Latitude of the 
Central Path will be 589: 30“; the Longitude 179: 30 W. 
At Stetten in Pomerania the Sun will be Centrally Eclipled 
exactly in the Meridian, and at Cracow in the Nonageſimal 
Degree. The Middſe or Central Point of the general Tran- 
fit falls about 20 Leagues E. of Limburg in Little Raffa; 
the tranſverſe Diameter of the Section 62 Leagues, the Con- 


jugate 48. 
end 555 
| (Beginning (VIII: 48 
To Madrid, the & Middle ' will be at X 112 
End . 


Digits Eclipſed — — 6: o North, 


ro 


a ——— A. 


— | 2 m m 
— "6 COTTON GC. 
£5 —— en - 1 ——— 

— ff _ = * - — * "x" - 


' I. — av rnd ni 
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The DocrRINE, &c. Chap. 5, 
I FT 


5M 
a Beginning } VII: 48 
To the MIGOIe 3 Middle ( vin be at) IX : 4 
e End | X 226 


Digits Eclipſed— — 9 : 27' South. 


—" — 32323 


Mean Annular Duration of the Center two Minutes. 


Digits 112: 20 


For the ſeveral Types, ſee the Geometrical Conſtruction, 


Plate XI. And for the Way of the Shadow over Scotland, fee 
Plate XII. | 
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l 

f 


by APPROXIMATION. 


POSTS ENI T. 
The Manner of Computing all Neighbour- 
ing Quantities, &c, of any Solar Eclipſe i 


Kü 


— 


— 


— 


* 


4 r 


" OL , 
4 ner er rages eo — = ” 
——— — — ; 


| H. M 8. iÞ 
Viibl Conjunion at Edinburgh — 221838 0 Jun 4 | | 
Place of the Sun 0] 4140] 45 N | 
His Right Aſcenſion 12458 140 
Time from Noon in Degrees — 33439 1 | 
Right Aſcenſion of the M. C. - 99 | 37 i 
[tz Supplement to a Simicircle | 80 | 23 | 1 
. C. in the Ecliptic % 8] 5c] . 
Declination of the Point culminating 2234414 , Mi 
Altitude of the Equinoctial 33] 53 1 
of the M. C. — 5714 
Angle with the Meridiaa 86111 
Altitude of the Nonageſima Degree — 574 0 
Its Place in the Ecliptic — 6422 | 
Sun's Diſtance from it — 269 
Parallax of the Ca O in Longitude — 202% 
| —̃ V— in Latitude — 9111 
Time rectified (ſubſt.) — 257 
| = | Jahig, 
Correct Time or viſible Conjunction — X. 1542 M the 
| lorn 
Moon's true Latitude N. D. 302] CNS 
| {Parallax in Latitude (ſubſt.) - ———— 728 © 1-0 WE 
| Viſtble Latitude (N. + 3 + 
Digits Eclips'd 110412 | 
Duration of the Annular Appearance 2 | 6] 


M 
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Pos TSCRIPI. 


A TABLE of the Equality of Time and 


Degrees. 


I 
5 | 2. > 5 rc ; 2 C1 2 = 
S | | = 
HS — — — ba, ee „ 
DN l e SE 
— | — = —} -[— S 
r eee 7145] £7 
In 30 % 2 30 | 32 8 — 2 
„%% 1.1. 9-5 
4 4-1; | 341 85 S 2 
VVV 
6 go 6 1130 jj 36, „ 
21105 7 in?, 53 
8 120 6:2 | 38 9 30 OB 
JJV 
10 450 10 2130 Fry FC ONES 
11-1605 -[111., 2445 [| 41} 10f1s OE 
I2 180 1213 21030 i 
13 4195 3 3154310045] a + 
14210 143439 ++] 5 . 
VE 
161240 6 4 46 | 11]30 3 
17 1255 f 4/5[[47 11045 Qu 5 
18 270844304812 . 85 
19 285 [119] 4[45]|[49]12]ig] 2 0 
20 300. 20 5 „„ 
21315 J[21: 5SÞig]] gr | 12145 ww 
22 330 22 5305213 „ 
5 345 [1 23; 51451153 [13]15] 8 
24 360 +: 54|13]3z0o] F=Hy 
G -1 | — | 
= | *3 F21551155-1-15145 1] 29V- 
| E 8 = 26 6:30 56 | 14 — 8 — 
| 8 27 64 711441 — 
— .f 2 3 f 45 5 1 5 DS oh. 
2 288 28 7 94439 AQ © 
8 29 715591445 — 8 
12 30 7230 (6015 | 7 
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In the TREATISE on the GLOBES. 


BAGE. 6, 1. 22, for Siderial, r. Sidereal. 


| P- 23 J. 9, for A 15 EF x P. 23) J. IS, for inter- 
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8 Vw 2 


2 hoo. 


cepti ng, r. inter ſecti ng. 


28, 1. 13, for minor, 1. minus. 


4. 1. 23, for Bermundas, r. Bermudas. 


£6, . 16, for Almicanther, r. Almacanter, (and in many 


Places beſides.) 


. 7O, i. nt. tor Compliment, r. Complement. 
. 94, in Margin, del. Plate XII. p. gg, I. ult. del. by 


Prob. X. 


. 96, 1. 3, for draw a Line parallel to the Meridian, T. And 


the Line of Azimuth. 


96, 1. 24, after. A, Kc. r. Plate XII. 


In the Doctrine of E.CLIPSES. 


200. L594 ,. 
. Tio, I. 4, the“ ſhould be after ul. 
118, I. 4, from the bottom, for Sun, r. Sum. | 


* 


12 k-45 (in the Notes) after 6o, dele the firſt 357% 2c. 
134, 1. 3, (in the Notes) for zzwi/ible, r. unknown. 


137, 1: 20, for their, r. the. 
140, I. 2, (in the Demonſtr.) for 23, r. 29. 


151, J. 5, from the bottom, for Latitude, r. Longitude. 

143, (in the Margin) for Plate IX. r. X. 5 

150, for the Iſle of Mull, r. Iſle of Skie ; for Leagues, 
r. 20 Leagues; and for St. Andrew, r. Aberdeen. © 
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Vow in the Graver's Hands, and will ſpeedily be 
publiſhed by the Au THOR, 


| Hys1caL and MATHEMATICAL ETEMuEN TS of 
P ASTRONOMY, or the DOCTRINE & the 

SPHERE: Being a Sy NoPs1s of the Uni- 
verſe, or the viſible World epitomiz'd, in an abſolute and 
entire Courſe of Cœleſtial Philoſophy, both ancient and mo- 


dern, geometrically delineated: At one View, repreſenting 


and explaining the ſeveral known Laws and Principles of the 
Planetary Syſtem. | | | 


The Method is entirely new, and fo intelligible, as to be 
eaſily comprehended by the youngeſt Proficient in that 
Studys highly beneficial for all Students, and extreamly 
uſeful to cvery Profeſſor and Tutor, for rendering the In- 
Uruction of their Pupils both {ſpeedy and pleaſant : And 
(as it will be illuſtrated with ſeveral emblematic, and de- 
monſtratory Schemes, together with various Hypotheles, 
2nd Opinions cf the moſt famous Authors) a very proper 
Ornament for the Libraries of the Curiou:. Price five 
Guineas.. 7 | 


As alſo, The ſecond Edition of the Perpetual Pannauticon, 
er the UNIVERSAL MaRinegR's MacazinNe. Shewing 
the Moon's Age and Phenomena for ever ; the Ebbing and 
Flowing of the Sea to all Parts of the World, with the 
Poſition of the Tide at any time required; Latitude of the 
Place, and Hour of the Day or Night, by Obſervation; 
Southing of the fix'd Stars, and the Variation of Needle, 
Sc. To which is added, a KEY, or ExyeLanaTtion 
of jt. In which all the Propoſitions and Rules are exem- 


Likewiſe an Aronomical CYLINDER, orSun-Diaz; 
mewing the Sun's Place, his Altitude, Amplitude, and A- 
zimutn, Time of the Day, Sun's Riſing and Setting, and 
Declination all at once, by only placing it perpendicular, 
and turning it to the Sun. 


N. B. The Uſe of the Globes, Sc. are privately taught 
to Gentlemen and Ladies by the Au THOR. | 
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